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Foreword

fhié report 'ciéé'ctib’éé ‘a variéty 'of ‘project é'ctiiiitiéé 'cé.ttiéii

a thtee—stage study of relationships bebween the guessing behaviot
of GRE Aptitude examinees, scoring formulas, and within-test

guessing instructions. The work of the first stage, concetning

the impiicit guessing strategies of test-takers; was funded by
the GRE Board in September; 1975; and is reported here. The
project consisted of seven component investigations with the.
common theme of a search for ethnic and ability differences in
item response behaviors related to guessing. It drew upon the
contributions of a number of people‘ in patticular, Phase II
depended in large part upon the assistance of interested col~

leagues at each of four universities who; unfortunately,; must

remain anonymous.

This final report has been compleéted and is being submitted
to the GRE Board Research Committee after the principal investigator,

drafts and ptepated signiflcant insertions of his own. Useful
suggestions also were offered by a number of reviewers including

particularly Robert Altmwan; Mary Jo Clark, Elsa Rosenthail,

Spencer Swinton; and €heryl Wild. Final copy was prepared by

Marian Helms, Christine Sansone; Lorraine Simon; and Sharon Stewart.
Without the contributions of all of these people; the report as it
stands would not exist.
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Executive Summary

‘The purpose of the present study was to expand the understanding

of guessing sttacegies as these are implicit in the characteristics

of responses to test itzms and components of items by specific
subsets of GRE Aptitude test takers. elf—designacions "Wwhice,"
"Black, " 5r "Chicano" were used to group examinees; subgroups of
White examinees were sgelected to match the Black and Chicano

sawples Qn,total GRE scores All analyses were carried out Separately
for men and womer.

The two phases of the present study constitute two methodo-
logically distinct components, each using a different information

base. The first involved exploratory analyses of the implicit
guessing strategies of the selected subgroups of examinees by means
of itew~analysis procedures- The data base for this phase was a
tape providing the responses of examinees who had taken the GRE

Aptitude test in December, 1974: The second phase considered

sunplemencary data gachered specifically fot this SCudy c0 obcain

useful 1n idencifyingﬁdif‘etences in guessing behavior for ethnic
and sex subgroups. The first indicator was an inordinately low

ievel of success on the item, in the sense of proportion passing;

This indicacot was actually defined in two ways- percent passing of

those who reached the item (P+R) and percent passing of those who
actamptad che item (P+A). An arbitrary level; 16 percent or less
passing; was used to identify items with inordinately low levels.
These percentages were "inordinate' or "dysfunccional" in the sense
that the group could do better, on the average, through unconsideted

random responding. Thus, the indicator idencifies items for which
"siessing" is not successful for the group.

The second indicator was a mean criterion score (Verbal test

score for verbal items; Quantitative test score for quantitative

items) that was higher for the group who omitted the item than for
those who attempted but missed the item (i.e., those who "giiessed"

unsuccessfully). This mean for the Omit group was labelled MO, and
an arbitrary level of higher than the 55th percentile for the total
group Mn0 was used to identify items which showed the phenomenocn.

The logic of the indicator is that more abIe\peopIe may be anticipaced

to do better, through guessing.ithan less abie peopie, because they

can eliminate more optious: When the value of MnO exceeds the

overall average, howevet, more able people are not guessing as

frequently as less able people.

11

Q.



The third indicator was relative uncertainty (RU),; the Pike and

Flaugher modification of the Shannon information index. This
indicator reflects evenness or rectangula-ity of distribution.
It has Bééh _used in ?tibt work as a general measure of randomness

Indices for each item in the GRE Aptitude test,iand for
subsets of item types, were Lompated sepatatﬁiy for each groap
of respondents in an ethnic by sex analysis. A detailed inspection

of these indices revealed only one finding of a potential dif-
ference between groups; this was that Chicano females may omit

more readily than other groups. 1In all other cases, no differences
were found in the response patterns of Blacks, Chicanos, and Whites

who were matched on total test score:. Such differences were found

for unmatched random samples of Whitzs, reflecting their higher

test scores. These findings do not stmply attest to similarity

among the groups in level of success. on the items. While the

P+R index reflects level of success; the other indices ara semnsitive
to potential differences in the distribution of wrong answers.
Theilr bearing on guessing is inferential, rather thanm by direct
obgservation; but they do not simply reflect the dichotomy of success
or failure on the item.

The results of Phase I, then, clearly support the view that

the standard instructions for the GRE Aptitude test are received
in similar ways by the various ethnic groups, that the scoring
formulas are equallv appropriate for these groups; and that there
are no differences in guessing behavior independent of differences
in average level of ability.

The indicators appiied in Phase I are gemeral tests of impifcit

guessing behaviors. Each derives its teievance for gtonp comparison

against chance,expectations,ftesc,the,efficiency,of guesgigg, che
extent to which information is effective: Fiﬁélly;rthe MﬂO indei;
by teflecting the extent to which guessing 1s associated with higher
or lower score, gives some indication of who is guessing.

These general tests lead to inferences of similar item response
processes among the groups. However; there is a need to test these
inferences further;, and Phase 1l was amn attenmpt to assess the
consisizency of item reactio.s across the groups by using tasks
coriceptualized as analytical sibeonipornents of soliutilon processess

114

Q.

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Phase 11

. Phasé Il consisted of specilal, exploratory studies of certain
2d Hee groups. These groips were selected as convenient sampies

with which to study the mEthOdoIogiuai problems: #ccordingly; mno

generalization to popnlaticnn was possibie or intended. In Phase

11, there were four special _emplrical studies of examinee reponses

to item coﬁponents, in an effort to get more direct evidence of the
bases for response behavior in several selecced icem formaCS. The

ences among the groups. While the results of Phase I had indicated

general consistency of solution process wich respecc to the frequency

of guessinig and the stratEgies used, Phase II ~sought a deeper level

of analysis: Accotdingiy, four special measures; based on item

components, were developed: Candidate reports with respect to these

four speciai measures were SCudied for consistency with the results

The four measures were:

1. Nb;deAssgeiations——che subjects racadrthe strength of

association of response words to stimulus words subdivided

in analogy items.

7. Contextual Clues--the subjects ranked the appropriatemness
of answers to senteifice completion items, but were given
only a short; truncated version of the item Steil.

3. Recqgnition Vocabuiagy—~che subjGCCS indicated which
of a set of words they had met before, withoat being

asked to state the meaning or to assert any knowledge.

4. Quantitative Measure--the subjects were gilven a set of

predominantly free response iltems in very basic mathe-

matical operations, as a sort of mathematical liCeracy
test.

Results in Phase II vere generaiiy consistent with Phase I.
There were o group differences of any ilmportance:

ind%cations of intergroup differences.. The implication of such

dIff rences mighc be chat che scoring formula avd che inscruccions

more groups. The most general conclusion of the scudy is simply
that such intergroup differerices could rnot be demonstrated. The

seven studies represent a number of attempts to find group contrasts-

iv
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Each study was based on a fairly complex and mutti-facered analysis,

with several group CGmparisons. But oniy one minor phepomeupon can

be reported: Chicano female omitting on GRE-V is demonstrared by

individual groups whose average ability is lower than that of

individuals demonstrating similar behavior for other athnlevsex

groups.

While the principle findings are reassuring in terws of biazs,
the study should serve as an incentive to further ‘work: Tne lmpetus
hete was toward an examinatibﬁ of intergroup dtfferences iﬂ item

ptogram practices in instructlion and in scoring.' But item process
investigations have a valid role of their ownj; too little {s known
of item solution process generally, and further work ig naeded to
understand these processes.
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INTRODUCTION

The preblem of guessing has 1ong been of concern in testing.

Particular attention has been given to the question of whether to

dIscoutage guesstng, ‘and if so, how, but incteasingly a countet—

it. The attitudinal issues involved include the ethics, the
scholastic appropriateness, and the efficacy of guessing- PSycno-
metric questions ificludeé those of test reliabillity, validity; and
fairness.

Despite the considerable attention given to the problem,

relatively little 15 known about examinee behavior in this area, or
zbout the related issues of how best to instruct examinees about

guessing. There zre obvious differences in scoring procedures, such

as "Rights only" or,“Rightsfl/erWtong" (R—W/e) (where = is the
nnﬁbét 6f cnbicés minué 6né)27 These majot vatiatibns in scoring

ing guessing.

Cuestiomns tegarding behavior which retlates to guessing have

particular relevance for the GRE Aptitude test. As a comparatively

difficult examination; the GRE is perhaps more susceptible to a

targer guessing compopnent in the test scores than would otherwise be

the case. Another factor is the wide range of candidates served.
GRE candidates exhibit more backgtound diffetences expected among

attitudes and behaviors: These include age,; level and area of

academic preparation, time since last formal education; and amount

and recency of experieuce with standardized tests.

t1ally in a number of ways likely to influence their guessing

is criticals Oné aapecc of the concept of testwiseness is knowing

when to guess, i.es, how to use partial information as a basis for

Tesponses Even for the typical GRE examinee; the test necessarily

preser.cs many items calling for decisions about answering that must
be based on partial information, or even on hunches. This is in

part because,; as an efficient norm-~referenced test, the GRE will

necessarily inclule many items that most examinees cannot readiiy

answer at a level of complete confidence, and in part because by
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their nature, 1ndividual mul’ iple-choice questions are not Simpiy

all—or—nothing indices of whether something is "known," even though

they are scored that way. Underlying an individual’s actually

having marked the correct answer or not is the probability of his or

For the educationally disadvantaged examinee, the problem of

guessing may be compounded. First of all, t.are 1is likely to be a
much higher percentage of test items requiring guessing decisions,

involving the possible use of hunches, rather than of firm, though
partial;' information. Secondly, the educationally disadvantaged
examinee is likely to be relativeiy deficient in testwiseness, and

powers at his or her diSposal. Thus,rthe minority candidate is
potentially eXposed to a kind of double jeopardy, with weaknesses in

problems in coping with the test per se.

~ The iﬁplications for fairness are obvious. Differences in

instruction related to that procedure. But little is known concern—

ing actual candidate behavior. Guessing behavicrs must be inferred

from test outcomes. While the typical item anaiysis wiil shed some

light on the problem, more along these lines can be dome. This
research was formulated as a study of the guessing strategies which
are implicit in the statistical outcomes of test items and of
special itéﬁ:coﬁponént tasks; Béforé describing the study, however,

Conceptual Framework

It is useful; in presenting the present study,; to briefly
review its basic zssumptiors in three primary areas relating to
guessing: 1) that there are levels of information upon_ which
guessing is based 2) that guessing behaviour 1is ethically appropriate
in the measurement context and 3) that the psychometric effects of
guessing behavior on scores are potentially practical and useful-

ion. There are three general 1evel= of
information with which an examinee may confront a test itam:

ok |
foat.
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full information (FI); partial information (PI), and no information
(NI). The FI and NI situations are essentially stralghtforward in

complex and fiore interesting. A useful approach to item—PI is to
distinguish among full, partial, and no information at the choice
level: This produces complex situations. For example, a Special

case of item~PI which is often impiicit in discussions of guessing

behavior ts one tnvoiving some fall tnformation at the individual
choice level. That 1s; one or more distractors may be fully known
to be wrong,; allowing for an information~based elimination of these

choices from counsideration.

A consideration of the different levels and kinds of infotmation
involved in answering multiple-cholce test items is central to the

study of gnesstng behavior. (Here, and in subsequant discussionm,
"information" will be used in a generic sense to include "comptehen-
sion;" "computation,' reasoning;'' and so on; as required for answer-
ing test items.) As noted above, aicanQidate may confront a test

item at one of three perceived levels of information: £full informa~
tion (F1), partial ipformation (PI), or no 1information (NI). Although
the FI and NI item situations are essentially straightforward, it
should be no:ed that true NI is probably muach less common tham is

usually assumed. A corollary is that truly "blind" guessing, so

often cited as a major concern; is almost surely rare. Instead, the

common alternative to fully informed guessing is most likely to be

ghessing on the basis of Vaéhe hunches or misinformation. This fact

behavior of examinees and on the positions taken by educators to

influence spch behavior. The scholastic appropriateness of using PI

is best defended by considering that this is:

(1) Cousistent with the generally accepted psychometric
assumption that the knowledge or_abilit¥ underlying
the essentially discontinuous multiple—~choize item
format is in fdact a contiruous variable.

(2) Consistent with concepts of educational outcomes as

broader shifts in behavior, rather than simple acquisi-

tions of all-or-~none mastery of previously defined ccntent.
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of whether it is nthical or worthwhile to guess can best be answered

by considering them simultaneously. Examinees sometimes reason that

if they receive full credit on a PI item, because they guess correctly,

they thus have an unfair advantage. On the othter hand; 1f they . _

guess incorrectly, they will receive a "deserved" penalty. By this

reasoning; either outcome is perceived as an indicatiocn that cne

should not guess: one is "wrong" and the other leads to a lower

score. The questions can be resolved simultaneously, however, by

demonstrating that over a set of PI items, the expe”ted outcome of
using partial information is eceiving partial credit; a result that
can be recognized as both fair and gfficacious.

Psychiometric questions: For the student, the basis for decisions

about the fairness of guessing is in large part attitudinal. For

the sponsors of testing, the question of fairness associated with

guessing is psyehometric, as well, Differences in test Scores

attributable to individual guessing tendencies constitute a source

of unfairness, whether due to differences in risk-taking tendencies

(deciding when to guess) or in test sophistication (kriowing when_and
how to guess).

A common view of guessing behavior by measurement workers con-—

siders it a component of the overall score but_as not content—related.

Careton,rfor example} suggests that for multiple—choite testg, "....the

true score is the true content score plus the true guessing-tendency

score (1971, p. 829). It is the position of this report that

partial information about the item, particularly in the form of

chaice FI; 1s itself part of the true comtent score, and that

efforts to (1) eficoilitage propar use of PI, (2) discourage guessing

in NI situations, anid (3) discourage the use of PI when it is in the

form of vague hiunches will resuilt in_ a more_consistent matching of

guessing behavior to the examinee’s level of information with regard
to particular items and item choices. Such matching will across

examinees; maximize the valid component of guessing, while minimizing

the spurious component--i.e., individual differences in guessing

tendencies not directly related to the underlying information or
ability that is of interest.

The =ffert of guessing behavior on score reliability is most
evident when PI and NI are considered in terms of the number of

dtstractors that can be eliminated. When examinees do not guess,

those who are able correctly to eliminate one, two, or three distrac-

tors from a given itam are indistinguishable from the NI examinees:

all receive a zero itemi~score, leaving no basis for discrimina-

tion among the four levels of content information. If such examinees

do guess, however, the diffetences in their levels of item information

are reflected in expected item score differences. This added true
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score variance will, of course; yleld added score reliability.
Guessing in NI situations, on the othe. hand; will clearly reduce
reliability; since it will contribute error variance only.

Guessing involving PI in the form of vague hunches is more

complex. It may or may no. add to reliability. When highly unsystema-
tic, it will, 1ike NI, reduce reliability, but when it is highly
systematic (whether or not it is correct), it could well increase
reliability. In some instances the contribution of such guessing to

reliability will be pcsitive due to the systematization introduced
by particularly compelling distractors. In those instances; examinees

will have less than chance success in answering the item correctly,
and encouraging such guessing could mean gaining reliability at the

expense of reduced fairness and validity.

In general, from the psychometric standpoint; the use of PI is

appropriate. The measurement person seeks to provide a mutual-benefit

matching between an examinee’s wish to make the most of his or her
information (and therefore putting PI to use by guessing); and the
goal of optimizing test reliability and validity.

In examining the effects of scoring formulas and guessing

instructions on guessing behavior, the possibility of systematic

differences in guessing associated with examinee characteristics
should also be examined. Individual and group differences which
influence guessing include attitudes toward risk-taking, and toward

the ethical and scholastic legitimacy of guessing, and levels of

understanding of how to adopt an optimal guessing strategy to match
the scoring procedure. One difficult psychometric area concerns

differences in guessing associated with item format. These include

differences in (1) the basis for answering: e.g., Vocabulary items

call primarily for information; Reading Comprehension items involve
comprehension, inference, and locating information; Anmalogies
require verbal reasoning and knowledge of the subtleties of word

meaning; and Quantitative items test a combination of knowledge,

computation, and mathematical reasoning, and (2) whether the correct

answer can be selected independently of the other choices (it can in

fiany antoniyms, for example; but cannot in_items such as "Which of
the following values 1s greatest?”). Analogies tend toward the
"pest answer" end of this scale. Other item characteristics; such

as whether the choices call for making fine distinctions, cut across

item format categories. For each of these item characteristics
there can be different kinds of PI, with associated differences in
optlmal guessing strategys

¥ 7}
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STUDY DESIGN

o

The purpose of the ptesent study has been to expand the
understanding of guessing strategles as these are implicit in

the characteristics of responses by groups of test~takers to individ-

val test items and to item-component tasks: Through the development

of such expanded understandings, it may be possible to evoive

techniques for test instructions and scoring which ars optimaiily

apptoptiate to the needs of a numbet of divetse groups- The informa—

multiple~choice questions of various kinds.

The study may be conceived of as having two phases. Phase I

consisted of an analysis of a data tape ptoviding the responses of

examinees who took the December 1974 GRE aptitude test. This data
base in addition to the latge number of examinees teptesented

tion as,ethnic group membership; sex, and major field of study.
Thus, it was possible to explore both examinee and item character=
istics as these related to indications of systematic differences in
guessiiig behaviors In Phase II, there were special empirical

studies of examinee respouses to ftem components, im an effort to

get more direct evidence of the bases for guessing behavior in

several selected item forwats. This phase deveioped information by

administering supplementary materials to four groups of college
students.

] Two major limitations inherent in the design of the present
study were tecognized at the outset. Fitst, the data tepotted here

R~W/c, and on the standard guessing instructions which accompary

this technique. Second; the suppiementary data in Phase II were

obtained from subjects othet than those taking the 1974 GRE, ‘80 that

Recognizing these limits, the project ptoposal cleatly indicated
that the present study should be congidered preliminary to additional
research which would examine differentially the effects on guessing
behavior of three scoring formulas: R; R-W/c (the "penalty for

guessing" adjustment), and R + Omits/n, whete n is the number of

alteinatives (a teward fOt mot. guesging" cotrection) In addition,

and expanded 1nsttuctions, would be examined. Such futthet research

[y
Uy
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would explore a two-stage guessing model, in which (1) some distractors
are eliminated on the basis of full information at the individual

the answer to the item, as these relate to the different scoring

formatas and gnessing instructions. Further; the experimental
subjects who would provide the two-stagé guessing model responses

would be the same persons responding to the test materials; thus

allowing analyses directly linking test performance and guessing
sponding to the test materials, thus allowing analyses directly
linking test performance and guessing strategy in a manner not
possible within the framework of the current effort.

Despite its 1imitations, however,rthe present study was reQOgntzed

as a useful exploratory effort adequate to serve three basic purposes.

The first was to test and refine certain tentative hypotheses regard~
ing differences in guessing behavior associated with various combina~
tions of examinee and item characteristics. The study sought to docu-
ment instances in which some examinees may be systematically at a
disadvantage on certain classes of items, in that they tend to guess
or omit in ways that yield lower expected scores thanm are received

by examinees who use information more effectively. The second

purpose of the study, which was primariiy expioratory rather than

confirmatory, was to search for ways of counselling examinees when

and how to guess im situations where they hold partial information

(PI). Finally,; a third purpose was to serve as a feasibility check

for some of the later work proposed and as a basis for designing and
carrying out such work.

The two phases of the present stndy constitute two methodologi-~

cally distinct components; each using a different information base.
The first involved exploratory analyses of the implicit guessing
strategies of selected subgroups of GRE Aptitude exaninees, by means
of what are essentially item-analysis procedures. The data base for
this phase 15 a tape providing the responsSes of examinees who had
taken the GRE Aptitude test in December, 1974: The second phase

tiade use of supplementdary data gathered specifically to obtain

information needed to expand and interpret the findings stemming
from the first phase.

ﬁétaﬁéé of thé diétinetiﬁené5§ of theéé ﬁnaéés, and Eééaﬁéé éatﬁ

before returning to a joint discussion in the final section.

(3%
log)
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PHASE 1

The GRE Aptitude Test administered in December; '975 included

in Section I 55 verbal discrete items: 18 analogies, 20 antonyms,

and 17 sentence completion items. Section II was made up of 40

teading comprehension items based on six reading passages, and

Section IIl contained 55 quantitative items. This form of the GRE

group membership, undetgtaduate major field, planned graduate wajor
field, and current educational status.

The population of examinees from which sampies wera drawn

consisted of the 70,888 candidates. This number was reduced by

excluding examinees who indicated that they did not communicate

best in English, and was further limited to those indicating either

'college senior" or "college graduate" as their current educational

status, and indicating a graduate degree objective of masters,

intermediate; or doctorate. After these exclusions, the numbers of
males and females for three ethmnic groups sSelected for study were as
follows: Caucasians, 15,362 and 13,754; Chicanos, 195 and 130; and

Blacks; 915 and 1715. From each Caucasian group, a random sample of

2000 examinees was then drawn for subsequent item analyses. The
other groups were used 1n toto-

Means and standard deviations of GRE~V and GRE-Q scores fot

these examinee groups are given in Table l. Formula scores on the

95-item GRE-V for the White, Chicano and Black groups were approxi-

mately 49, 34, and 25 points, with a standard deviation for each

group of about 16. There were only slight diffetences by sex within

each ethnic group. Tlie pattern of formila scores on the 55~item

GRE-Q was similar, with means of about 30, 20, and l4; and standard

deviations of dbout 10: Mean score differences by sex were observed

for the White, Chicgqq and §i§ck samples; with males leading females
by about .75, -35; and .50 standard deviations, respectively. In

order to examine whether differences in guessing behavior associated

with ethnic gtoup and sex could be attributed to differences in
overall ability as measured by the GRE, matched groups of whites
within sex were drawn for each minority group. The watching was

based on combined GRE-V scores and GRE-Q scores, that is; the simple

sum of the GRE-V and Q- Summary data for these examinees are also

given in Table 1. For the male matched groups the GRE~V means are

slightly lower, and the GRE-Q means slightly higher; than those

observed for the original minority samples. These differences were

not observed between original and matched female groups.

intergroup differences attributable to differences inrleve; of

ability; it cannot totally refiove such factors: In the current

study in which Whites are selected for the matched gtoup on the

bases of scores lower than the mean; the average ''true score" of the

matched group will beihigbet thanrthat of the actual ethnic or race
sample. This,?§,§97b99§939 in tegtession theory the matched group
is likely to contain more negative errors of measurement. It is a

variation on the familiar regression toward the mean. These known

17



Table 1

Examinee i GRF-V (95 iFéms) GR?tQA(SS iFéms)
Group N Mean SD Mean SD
Original Groups
Males White 20002 486 15.8 33.3 10:4
Chicano 195 33.9 15.5 21.4 11.0
Black 915 25.5 16.8 16.7 10.7
Females White 20002 49.2  16.2 26.1 9.1
Chicano 130 33.2 17.9 18.2 9.4
Black 1715 23.5 15.4 12.2 8.7
Matched~Sample Groups®
(White Chicano 570 32.8 15.5 24.3  11.1
males) o S ) ) S S
Black 350 23.2 15.4 170 11.4
(White Chicano 390 33.4 16.4 18.3 9.7
females) ‘ } :
Black 360 24.7 15.4 13.2 8.3

U hite male and female groups were randomly selected from pools of 14,733
and 13,132 examinees; respectively.

®Matched samples of Whites within sex for each mirority group were drawn,
based on combined GRE-V and GRE-Q score. For Chicano males; two Whites
were drawn for each Hispanic male (195 Chicano and 90 Pﬁét;éﬁRiéaﬁ)

in the original sample; at_ each score level. (The two Hispanic male._

and 21.3 and 12.1 for GRE-Q, to data for male Chicanos given above.)

For Black males, Chicano females, and Black females; the selection ratios
were, respectively; one; three; and two.

pind
5-b)
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difficulties in matching are generally of a tolerable magnitude; it

was similarly judged that the errors of matching due to the use of

comblned GRE-V and GRE—Q scores were tolerabie; and that the con-

veriience which the combination afforded outweighed its disadvantages.

Indices of Guessing Behavior

Three kinds of item dsta were evaltated as indicators of

qspeets of guessing behavior. Tiese indicators were seen as

sensitive to the use of partial item informatien; such as the use of
fuil choice~level information to eliminate one or more distractors,
and as reflecting the avoldance of hunch-tased guessing where this
reduces the expected item score under the formula score (R~W/e)

conditinn. Two of the three kinds of item informaticn, percent-pass

and omitting patterns, are prbvided in standard ETS item analyses.

The third, relative uncertainty (RU), 15 not routimely computed; it

indicates the degree to which error responses for an item are either

oTr relatlvely eveniy spread over all four. The rcle of these

indices in explicating examinee guessing is discussed in the follow-

ing section.

Low percent-pass (LGW“Pii-, The percent-pass (P+) value for a
given test item that 1s observed for a given examinee grOup reftects

some composite of the full informationm, partial information, and

randomi-like giuessing being used by the examinees in that gioup. But

the stréngth of these different levels cannot be determined. For

this resgson, differences in P+ between examinee groups are not

ordinarily informative with resPect to possible differences in

gaessing strategies. However, occurrences of P+ values clearly

balow the chance level of 20 (for 5-choice items) provide direct

evidence that optimal guessing Strategies are not being used
succegsfully.

A distinction must be made at this point between P+R, which

uses the number of examinees reaching a given ifrem as the denomilnator;

and P+A, which uses the number of examinees answering the item; 1.e.;

making a marked response.

of item difficulty. Low P+R values may indicate items for which an

examinee group had less success than if the entire group had answered

the item in a random~like way. As P+R values approach zero, the

likelihood of a significant amount of random-like guessing decreases.

However, tha amount and the appropriateness (success rate) of guessing

temalns generdlly indeterminant for a namber of levels of P+R. A

P+R of 10, for example, would be the expected value in each of the

following situations: (a) If 10 percent knew the answer and marked

it correctly, and the other 90 percent omitted the item; (b) If 5

percenc knew and answered correctly; 25 percent selected randomly

among the 5 choices; and 70 percent omitted; (c) If 50 percent

answered randomly, and the other 50 percent omitted; and (d) If 10

&
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percent knew and answered correctly, and the other 90 percent all
arswered incorrectly:

The second percent-pass statistic; P+A; gives the percentage of

examinees actuaii& answering a test item who marked the correct

choice; and as such; directly indicates the success-rate of those
answering the item. For the four instances just noted, each yielding
an expected P+R of 10, the expected P+A values would be 100, 33, 20,

and 10, tespectively. When the P+A value is cleatly less than
chance, then, it may be inferred that optimal guessing strategies
are not being used successfully: This inference dces not rule out

the possibile vaiidity of test items for examinee groups experiencing

low Pféiyalues on them. However; it does suggest a strong possibility

that some of the score variance attributable to such items is due to
a failute to use optimal guessing sttategies, tathet than to the

measure .

For the ptesent anaiyses, instances of P+R < 16 and P+A < 16
were atbittatily classified 4as low P+, and patterns of such instances

associated with examinee groups and item formats were examined for

implications regarding guessing behavior. VUhere such low values are

exhibited; the guessing decisions are clearly worse than chance.

ttern. One way to jua = the appropriateness
of a group’s omitting behavior on a given test item is to examine
the pattern of omissions across increasing levels of ability within
the group. The usual pattetn,iwhen examinees are properly judging
when to guess, shows a decreasing rate of omitting accompanying
increasing levels of ability. This assumes that under couditious of

nncettatnty the candidates”’ optidns are to guess or to omit; and

that guessing should be more appropriate as level of ability increases.
A reversal of this pattern of omitting behavior was observed by
Flaugher and Pike (1970); for responses of inner-city Blacks on the
PSAT:V éﬁd PSAT:H. Siﬁilét téVétéé ﬁéttétﬁs héVé bééﬁ 6b§étﬁéd by

responses, and by Conrad and Wallmark (1975) for responses to the GRE-Q-

A pattern of Reverse Omitting, in which the higher scoring
members of a group more often omit a given item than do the lower
scoring ones; is indicated by a mean test score for the omitting
subgroup that is higher than the overall group mean. In this .
study; the item analysis program assigned criterion scores to each
group with an arbitrary mean of 13.0 and a standard deviation of
4.0. In the study, the value of 13:5 was arbittarily selected as
the ctitical level of the mean score for these omitting: When Mno =

13.0, the group averages about the 50th percentile. When MnO = 13.5
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the group averages ébbut the éétﬁ pércéﬁtiié; when MO = 14.0, the

Relative uncertainty (RU). This measure; based on Shannon’s

(1949) Uncertainty measure, was applied by Pike end Flaugher (1970)

as an index of the relattve amounts of randommess or spuriousness in

different examinee groups’ error respouses to a given item. The

procedure was used to compare the PSAT-V responses of a group of

tnner-city Blacks to those of a standard reference population.

Error responses of the inner—Lity groap were significantly more_

Applying similar procedures to UP—V and UP—Q data, Echternacht, et
al. (1973) found significaﬁt differences in the randommess of Black

and White examinees’ responses to Antonym, Reading €omprehension,

and Quantitative items; but not to Sentence Completion and Analogy
items.

Shannon’s index of uncertainty was defined as:

5 e
i 108y By
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where K = the number of categories in a distribution and PL = the
propaffiaﬁ of the distribution in a category.

number of categories.i To adjust for this, Pike and Flaugher prbpbsed
relative uncertainty RU, defined as:

K
- E Pi 1ogé Pi
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To the extent that a distribution is rectangular; RY vatues
approach 1.0. In a sense; the RU index 1s a convenient; informal
alternative to a Chi-square test of the property of rectangularicy
of distribution.

~ The general logic of these three indicators derives frow a
model which views informed guessing zs a worthwhile stratagy,

blind guessing as more or less neutral, but which considers th

some ''guessing" is probabiistic responding based on misinforma-
tion. In this context, the three indices have somewhat different
functions. The RU index will reflect when blind guessing is
present; the MnO index will géfléét who 1is guessing (by infetence
from the ability of those vmitting); the P+ indices will reflect

None of these indices is direct, in the semse of refiecting

observed guessing: Each ts inferential; presumed to reflect
guessing behavior where this is defined not only as blind responding

in the absence of no information but as responding in the context of
partial information or misinformation. The measures have in coumon
a ready derivability from routine item analysis.

Findings for Itews Grouped by Format

The study of the data~tape information for indications of
giiessing behavior proceeded from the general to the speseifics
Iﬁighé report, summary détaifbtriﬁéﬁs gfbﬁﬁédrbﬁiézggééti—Béﬁéé
will be examined first, followed by data for individual items.

guessing behavior (Low P+, Reverse Omitting, and Relative Uncertainty)
will be considered in order. Each presentation considers the items

grouped by format. Among GRE-V items; these formats are &nalogier,
Antonyms; Sentence Completion; and Reading Comprehension., For GRE-Q;
items are divided into two groups; Data Interpretation items and ]
"Ottier Quantitative" items- Data Interpretatiocin lteii§ Are presefted
to examinees in clusters; all items im the cluster refer td fuformi-
tion presented in an associated table or graph. Each "Other Quantita-

tive” item is presented independentily.

Low P+R and Low P+A. Frequencies of Low P4+R items (based on

percentages of examinees reaching an item) and of Low P43 dteéus
{based on percentages of examinees who answered the item) are

given in Table 2 for male examinees and Table 3 for femdle ex¥aminees
with subjects grouped by ethnic status and items are groupad by




Table 2

Numbers of Iti 1§ within Item-Format answered with Low P+ or Low P+,

by Original and Matched-Sample Male Examinee Groups
- — —74434—6 —EK&BJ;L F%&—GLOUP —
__White - _Chicano _ Black
Number of Low Low Low Low Low  Lcw
Ttem Formai tem S P N _ ) _ -
Item Format 7 o {Fgéf B ,,4_,,,T®UA,P+A AEfR P+A P+R P+A
- Ofigiﬁé}igiéﬁﬁé
Verbal
Analogies 18 5 3 6 4 9 6
Antonyms 20 2 0 5 1 5 i
Sent. Completion 17 0 0 1 0 1 1
Rdg. Comptehension 40 0 0 0 0 ) 0
Quantitative
Data Interpretation 14 0 0 2 : 1
Other? 41 1 0 2 2
(No:. of examinees) €2000) (195) (915)
S Whites Whites
Matched-Sampie Groups matched matched
- - to Chicanos to Blacks
Verbal
Analogies 18 7 5 8 5
Antonyms 20 6 1 6 1
Sent. Completion 17 1 0 3 0
Rdg. Comprehension 40 n 0 0 0
Quantitative
Data Interpretation i4 2 2 5 3
Other?® 41 1 1 3 2
~ (Wo. of examinees) ) (570) (350)

Note: Low PF, is defined as percent-pass S .16, computed with the number of

ekéﬁi?eégrjéAéﬁiﬁg ;ﬁ i?éﬁréé Ehgr§é§§erﬁL§?”§?§ refers to percent
pass £ .16, compited with the number of examlnees actually answering
qwothatr" includes 10 algebra, 14 geometry, 12 arithmetic; and 5 misceilaneous
items.

23
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Table 3
Numbers of Itzms within Item~Format Answered with Low P+
by Original and Matched-Sample Female Exasiinee Groups

) . —White _Chicano _Black
Number of Low Low Low Low Low Low
777#;;&3}@}5,}7 - jtjms' P+, P, N Prp P,
Original Groups
Varbal
Analogies 18 4 3 6 4 9 5
Antonyms 20 1 0 3 0 7 1
Sent; Complation 17 0o 0 1 0 1 1
Rdg. Comprehension 49 0 0 g 0 0 0
Data Iriterpretatio 14 2 1 5 5 6 5
Other 41 2 1 2 2 6 4
(No. of examinees) ¢2000) (130) (1715)
Matched-Sample Groups
Verbat
Analogies 18 7 4 9 5
Antonyms 20 6 i 7 1
Sent. Completion 17 0 2 1
Rdg. Comprahension 40 0 0 0
Ouantitatrive
Dita Interpretation T4 5 4 6 5
Cther 41 ' ' 6 3
(No: of examinees) (39C) (360)
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format. The frequency uof Low P+R items was clearly related to
ethnic group memtership. Of “he 95 GRE-V items,; 7 Low P+R’s were
observed for White males; 12 for Chicano males, and 15 for_ Black._
males; for the 55 GRE~Q 1tems, there were 1, 4, and 6 low P+R‘s for
White, Chicano, and Black males. These differences are consistent
with differences _among the respective examinee groups in GRE-V and

GRE—Q mean scores; since lower mean scores should be coimcident with

2 grer-tet mumber of items being very difficuit for a given examinee
group. Fcr Phite males matched to Chicano and Black males on :he
basis of combined GRE-V and GRE-Q scores; the frequencles of Low
PiR'E déﬁartéd 6ﬁly slightly frbﬁ thdse fdr tﬁe 6rigiﬁél ﬁiﬁbrity

groups. Thus, differences in the frequcncy of Low P+R items

are consistent with differences in overall test difficulty for
all groups. This suggests that there is no reasonable basis

for attributing observed P+R differences directly to ethnicity.
The _findings for females are _analogous: frequencies of
P+R are 5, 10, and 17 for White, Chicano, and Black females on
the Verbal test; 4, 7, and 12 on the Quantitative. Again, the
dnatched White group performs similarly to the related ethnic
group. There is little evidence of ethnic linked differences’
on this index of inefficient guessing:

When the separate item formats are considered; it becomes

evident that there are strong differences. Among GRE~V items;

most instances of Low P+R occurred for Analogies and Antonyms;

there were none for the 40 Reading Comprehension items; for either
sex. Among GRE-Q items; there were about as many Low P+R’s among
the 14 Data_ Interpretation questions as among the other 4l1. There
is apparently something in the nature of the Data Interpre.ation
{rems which makes them more difficult to guess ons

The frequencies of Low P+A values are subject to a similar
analysis regarding possible guessing strategies; since each such

instance indicates an item for which those members of a given
examinee group actually answering the item did so with less than
chance-level success. Among the GRE-V jitems, only about half of
those in the Low P+R range were also in the Low P+A range. The

observed P+A”s followed the same geﬁerai pattern across examinee

groups as noted for observed P+R’s (i.e., a pattern consistent with

the groups mean GRE—V scores). When ‘the separate item formats are
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of 24 of the 1ow P+R s for Antonyms were also instances of low P+A.

This would suggest that there was less omitting and more dysfunctionatl

guessing in response to very difficult Analogies than to equally
difficult Antonyms. Among the GRE-Q items; th=rz was only slight

attritcion between instances of Low P+R and of Low P+A; suggesting
that fét thééé itéﬁé, as fbr Anélbgieé, thété exiéts a tendency fot

for "dysfunctional guessing ).

The MaO index: The number of 1nstances in which the omitting

subgtoup $ mean percentile rank was at least 55 (MnO > 13 .5) is
given in Table ﬁf Among the GRE~V items, instances of reverse

Omitting were conucentrated amomng Blacks; both male and female;

primarity within the amalogies and Antonyms. Approximately half the

Analogy items show the Reverse Omit phenomenon for Black males, and

tation items in the GRErQ,,;he,largest number of item Reyegse Omit
was again demonstrated by Blacks, but the frequency for Chicanos was
nearly as great as that for Blacks on the Other Quantitative items.
Patterns of occurrence of Reverse Omitting by the four White groups
that were wmatched to the four minority groups ciosely resembled

those of the ortginal minortty groups,7With Whites matched to Btacks

showing the Reverse Owit pattern primarily on Analogies; Antonyms,

and omn Other Quantitative items; and with those matched to Chicanos

doing so primarily on Other Quantitative items.

As was true of observed differences in P+ patterns,,then, the
most parsimonious interpretaton of Reverse Omitting differences
between sexes and ethniec groups would be to attribute these differ-

ences to the observed differences in the relevant tested abilities,

rather than to sex or ethnicity, in themselves. On the surface,

however; the finding clearly suggests that white males matched in
ability to the Black sample show higher incidence of "dysfunctional
omitting” than their Black counterparts.

B Relative uneceértainty. The utility of the RU statistic is that
for a given item and for 4 given examinee group, it sumiarizes
the dispersion over the several error categories. The information
15 useful, because it allows tentative inferences regarding the

degree to which the error responses are either highiy systematic or
essentially spurious or random-like: The maximum RU of 1.00 is
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Table &
Number of Items within Item-Format Answered with Reverse
Omitting by Original and Matched-Sample Examinee Groups

Exsminee Group

- Number of Male ~__TFemale
Item Format = Items Wh Ch BlL Wh Ch Bl
Original Groups
Verbal
Analogies 18 0 1 10 0 0 7
Antonyms 20 0 2 7 0 0 4
Sent. Completion 17 0 0 2 0 ] 1
Rdg. Comprehension . 40 0 0 2 0 0 2
Quantitative
Data Interpretation 14 0 0 1 0 0 2
Other Quantitative 41 0 3 3 L 5 7
(No: of examinees) (2000) (195) (91%) (2000) (130) (1715)
Matched~Sample Groups
Verbal
Analogies 18 1 11 1 3
Antonyms o 20 2 it 1 3
Sent. Completion 17 0 0 0 0
Rdg. Comprehension 40 0 3 2 4
Quantitative
Data Interpretation 14 0 5} ‘ 0 i
Other Quantitative 41 1 3 3 8
(Nc. >f examinees? ¢570) (350) (390) ¢360)
Note: The criterion for classifying an omitting pattern as Reverse Omitting
is that the standardized mean score of examinees within a given group

equals or exceeds 13.5. This corresponds to a group mean percentile
on the test of 55, I.e.; the better students in the group are more
often omitting than are the poorer students.
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ambiguous, it the sense that it can occur for either completely

random responding; or for a special case of fully systematic reSpond—

tng, in which each of the error choices appeals to a different

subgroup of examinees; with the subgroups happening to be of equal
size. As RU approaches ics minimum value of zero, however, there is

The RU index is a very generai appraisai however; and its

item evidence of syscematic error is ambiguous with respect to a

basic differenciacion in answering strategies suggested in the

present paper. That is, answering on the basis of_ successive
eliminations on the one hand and answering primarily on the basis of
being drawn to the most plausible or attractive alternative, _

on the other. Some insight can perhaps be achieved by comparing RU

values on a given icem, for groups differing in mean total score.

Where tWo groups differ subscancially in average score, it is

reasonable to expact that on most items; the lower scoring group

will be able to eliminate fewer alternatives on the basis of choice-

level foiil information. It follows that the responses of this group

wouid be more generally dispersed over che error categories chan

strate higher values of RU.. This general dispersion may not be
demonstraced where a plausible choice is drawing rnsponses, because

find an attractive error choice even fMiore sedictive than is troe for

the more able group, thus resuiting in a lower RY for the lower-scoring

group: Buc a low RU attributed to a plausible mislead 1is not

limited to 1ower-scoring candidates. For certain kinds of items,

with very difficult antonyms as perhaps the prime example, the stem
may be so unfamiliar to the lower Scoring group that the potential
seductive power of the most attractive error choice is lost on them,
resulting in their answering in & fiore random-like way, and receiving

a higher RU than somewhat more able examiness who knew the stem word

but who could not educe the subtle relationship required to answer

the item correctly: Distribational effects; then; are a useful but

uncertain index of group behavior.

 Mean RU’s for items grouped by format and for examinees grouped

inspeccion that RU differences associaced with sex are minimal
There_are systematic differences by ethnic groups, however,rwich
mean RU’S tending to be least for Whites and greatest for Blacks.

Pooling mean RU’s across sex and item-format groupiags, the ranges
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Table 5

Mean Relative Uncertainty (RU) Values for Items within Item-Format
Computed from Error Responses of Original and Matched-Sample Examinee Groups

o , ____Proportion of Examlnee Groups* —
, B Number of Mzle — Female
Item Format Items Wh Ch Bl Wh Ch Bl
S Wingiﬁé} 9%66?57 S
Verbal
Analogies 18 81 89 89 81! 84 89
Antonyms 20 87 89 93 85 388 93
Sent. Completion 17 77 86 89 75 83 89
Rdg: Comprehension 40 82 86 91 80 85 90
Quantitative
Data Interpretation 14 69 78 79 71 75 79
Other 41 80 83 87 82 83 89
(No: of examinees) (2000) (195) (915) (2000) (130) (1715)
Matched-Sample Groups
Verbal
Andlogies 18 36 89 85 85
Antonyms 20 91 93 88 9%
Sent. Completion 17 85 88 83 86
Rdg. Comprehension 40 87 89 86 88
Quantitative
Data Interpretation 14 74 77 75 75
Other 41 83 85 83 85
(No. of examinees) (570) (350) €390) (360)

* - - — - -
décimals omittad
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Whites,,chicanos, and,BlaCKs, respectiyely,,fqr the”GRE Q, in ther
same order, they are 69 to 81, 75 to 83, and 79 to 89. 1In general,
then, Blacks and Chicanos show more random responding than whites.

These differemnces are again consistent with mean 6RE-V and GRE-~Q

score differences, because there is a general tendency for lower

sgores to be assoclated with more random-like behavior; and thus

higher RU values.

_ To help determine whether the mean RU differences are best
explained on the basis of these mean score differences, or whether
there are some Systématic effects attributable, instead, to ethnic
status itself, we wmay compare the 24 RU values for the matched
sawmple to the 24 observed for the original minority groups: These

turn out to be highly similar: of the 24 comparisons; 18 were

only 02 or less, and the greatest difference observed was only 04.

Juyst as for the Low P+ and the Reverse Omitting indices of guessing

behavior, then; differences in RU apparently associlated with ethnic

group membership are more parsimoniously attributable to overall
level of performance on the GRE-V and GRE-Q measures.

By f the sharpest differentiations among the mean RU's

presented in Table 5 are those associated with item format. For all

of the ten examinee groups, the highest mean RU’s were observed
for Antonyms (for Chicanmo males; Antonyms were tied with Analogies
for ﬁiéﬁési mean RU). These mean RU’s for Antonyms across the ten
groups ranged from 85 to 93. Among the four GRE-V formats, the
observed mean RU for Sentence Completion was as low or 1'o'€wer chan

lacks). Mean RU’s for Sentence Compietion items for the ten
examinee groups ranged from 75 to 89. The lowest mean RU’s of aiil

wera for the Data Interpretation item format,; ranging from 69 to 79

across the tenm examinee groups.

likely to be unknown to many examinees, leaving them little basis

for answering systematically, whether correctly or *ncorrectiy.

Conversely, nearly all Sentence Compietion items can be answered

systematically (chOugh not necessariiy correctiy) by using the

immediate context to eliminate at least one of the less plausible

chotces: Thus, RU differences may reflect differences in the

dttractiveness of distractors; which the MnO index also reflected.

Consistent with the intermediate status of ‘mean RU s for

analogies is the status of these items in relation to the bases they
afford for making informed, systematic guesses. Although the
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vocabulary load in Analogies is considered secondary to the testing
of sometimes subtle relationships, the stem words in some Analogies
nevertheless appear to be exrremeiy difficult: The two fotces,

vocabulary level and rélationship difficulty, should tend to keep the

RUs averaged across Analogies at some middie value between mean

RU’s observed for Antonyms and those for Senterce Completion items.

Yet another factor iikeiy to influence RU values fot Analogy items

: verbal analogies, thete is evidence that they are often used, o
sometimes to the examinees”’ advantage (Moore, 1971, Wiliner, 1964);

and sometimes to their disadvantage (Moore,; 1971; Pike & Fiaughet,

I97Q)7ﬁ7The tendency to answer on the basis of word associations may
be expected to lead to highly systematic error responses; and

therefore to lower the RU’s of analogies. However; there are two
countetacting tendencies., l) many examineé's éttbté até likely tc

2) the subset of Analogies having very difficult stem words W””ld be
expected to have only weak associational effects because these words

are likely te be unfamiliar to many examineess

- As noted above; mean RU’s for Data Interpretation items were
markedly lower than for any other item._ tyﬁe. Among the ten examinee

that for the second=-lowest set, "Other Quantitative," was 83, andv
those for the remaining four item formats ranged from 85 to 90. Two

likely reasons for the lower mean RU’s for Data Interpretation

are the folloWing. first, the Data Intetptetation items require

answering at two levels-~the table or graph must first be interpreted

in respect to a particular question; and then the computations or

quantitative reasoning required by the more typical discrete items
must be carried out. If there is a tendency_for examinees to _
eliminate one or more of the choices at the first of these levels,:
and then to make a final choice based on the second, there would be
a_tendency for a concentration of the error cholces among those not
eliminated at the first level. This would, of course, yield tower

RU values: Second, there is likely to be a subset of Quantitative

items of toth formats (Data Interpretation and '"Other Quantitative')

having oni? a few possible answets that ate logically plausible.

would lead to low RU’ss

ERIC

Aruitoxt provided by Eic:
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items format should not obscure the consistency in the performance

of ethnic groups when ability level is adjusted. That is; the item

format patterns are demonstrated for all groups.. Since item format

patterns are predicated upon the group ’s approach to the item

approach. The general impression through analysis by P+R P+A, Mno,
arid RU is that the various ethnic groups are highly simitar in

approach, arguing for similarity in treatment in the instruction and

scoring and for an evaluation of the present scoring and instruction
as unbiased-

Findings for Selected Difficult Ltems

to the indices of guessing behavior, there is considerable variation
among individual items within the format groupings. A more detaiied
level of observation is ﬂeeded to explore possible supplementary

gerieralizatiocrns dand clarificztions based upon specific items.

These item~level observations must be made within the framework of

an exploratory analysis which takes advantage of a large body of

For selected individual items; data for each of the gaessing-

related indices (percent—pass (P+R and P+A); mean scores of omitting

subgroups (Mn0); and relative uncertainty (RU)) were examined. For

most item formats, items were selected for this. tevel of observation

only 1f Low P+R or Reverse Omitting_ (indicated by MnO > 13.5) was
evidenced for the given item by at least one of the six original

examinee groups. The only exceptions were Sentence Coﬁplétion,and
Reading Comprehension items, for which instances of Low P+R and

Reverse Omittirig were rare. For each of these item formats; the six

most difficult items were selected for the more detatled examinatiom,

even if there was no Low P+R or Reverse Omitting for those items.
To facilitate presentation and discussion of the item-level
guessing data, those have been grouped according to whether the

or female.

Verbal items, male examinees: P+R. Data regarding the four

guessing—related indices for individual GRE-V items, based on

response<d from males in the three ortginal examinee groups (Whites;
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Chicanos, and Blacks), arewgiYggiigiygpie 6: 1In compéfing the P+R

valies in Table 6 across examinee groups; it should be recalled that

mean corrected scores on the 95-item GRE-V for male Whites; Chicanos;,

and Blacks were about 49; 34; and 26; respectively; and that the P+R
index as a measure of item difficulty would reflect these mean
differences. That 1s; the expected pattern of P4+R values for any_
given GRE-V item across the three groups would be one of diminishing
P+R when moving from White to Chicano to Black, if the observations
made for items grouped by format hold for individual items, as well.

There are signals of etnnic—group differences at the level of

tndividual items,; two of which are not linked to the general ability

effects observed at the test level. First; there may be inversions
in the rank-ordering of item difficulties across examinee group.

Séébﬁd culture-bound aspects of some items could result in unexpec-

chance range for minority gréups. An inspection of P+R values in

Table 6 is reassuring on both points. Of the 28 items,; 18 conform

exactly to the P+R pattern of White > Chicano > Black. In the other
cases; only one of the three relationships is reversed, with the

largest reversal only 05. The underlying similarity of P+R values -

across the three groups is underscored by the fact that in all but
two instances of Low P+R for minority examinee groups, the P+R

values for Whites were also 25 or lower.

A comparison between the P+R values observed for males in the
original minority examiiiee groups and the matched groups drawn from

the White male sample may be made by comparing the Chicano and Black

data in Table 6 to those for the respective matched groups; presented

in Table 7: Fven at this item by item level of comparison; the
correspondence between PR values for the original Chicano male
sample and the matched White male samples is very close, fiirther
confirming that observed White versus Chicano differences in P+R can
-be readily attributed to differences in total GRE-V score, rather
than to factors specifically related to ethnic group membership,
such as bilingualism. The P+R values ‘across individual items for

the Black group and the White group are also strongly comparable.

Verbal items; male examinees: P+A. Tables 6 and 7 also. refer
to P+A: The P+R and P+A values are conceptually and empirically.
related; in that the former is the percentage of examinees reaching
an item who answer it correctly, and the latter 15 the percentage of
examinees answering an item whHo did So correctly. For a given

examinee group, the values for the two indices will usually be

close, but they may be quite diverge1t, depending on the number of

examinees omitting the item. To illustrate; compare White male
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Table 6

Selected Guessing—Reiated fndices for Difficult GRE~V Items;

for White; Chicano; and Black Males

o White (N = 2000) Chicano (V = 195) 3lick (= 915)
Item P+R -P+A MnO RU P+R P+A MnO RU PFR_ P+A 4n0  RU

Apalogies (18 items)

5 36 52 10.4 68 21 23 12:0 81 22 28 12.6 81
6 27 41 12.1 99 19 28 13.0 94 iz 16 4.3 97
7 14 37 12.4 94 7. 15 13.0 99 08 15 13.9 99
8 10 15 12:6 97 06 09 14.0 98 08 10 1I4.4 99
9 1z 14 12:6 82 09 1 1I3.5 94 09 10 14.1 96
32 3 51 1l.1 88 23 36 12:3 95 16 26 13.0 98
34 43 47 10.9 68 16 18 11.6 77 16 19 13:0 85
335 18 41 12.1 96 15 3t 12.6 92 99 17 13.7 94
36 08 23 12.7 90 08 19 13.3 99 06 14 13.9 99
37 67 11 11.5 86 10 16 12.4 91 08 13 131 88
sutonyms (20 items)
16 36 54 11.7 92 25 43 13:2 98 26 38 13.6 99
17 26 54 12:0 90 24 46 12.6 94 20 35 13.6 96
18 25 53 12.6 98 23 43 13.8 98 17 29 14.0 97
19 09 19 13.1 89 09 15 T14.0 93 09 14 4.6 92
44 26 56 12.1 94 15 38 12:6 85 10 24 1.3 96
45 22 55 12.2 99 14 39 3.0 96 I 28 13.4 98
46 23 57 11:8 92 1% 40 12.9 91 i 28 13.2 97
47 15 38 12.4 81 13 32 12.7 87 1z 29 13.5 96
Sentence Completion (17 items)
25 53 59 10.7 86 40 44 12:1 93 35 40 12.3 96
27 49 55 1l.1 87 47 51 12.6 99 29 33 13.0 98
28 39 50 1l.1 77 17 23 12.3 81 17 23 13.0 89
5% 46 69 11.1 80 26 45 12.0 77 19 40 12:4 86
54 40 63 11.4 84 22 42 12.3 88 21 46 12.5 93
55 19 34 11.6 57 10 20 12:1 73 07 16 12.7 85
Rééding ComprehenSLOn (40 1iteris)

75 55 57 10.9 74 35 38 10.8 82 29 30 12:0 90
78 37 42 11.0 89 31 35 12.2 89 28 31 12.8 91
86 64 66 10.2 91 41 43 11.2 95 31 34 13.0 98
88 37 38 11.7 93 = 17 18 11.2 99 22 23 13:4 99
92 42 45 11.0 85 26 26 12.5 88 20 22 13.0 86
95 49 49  ---— 86 28 28 ~-—- 94 31 31 ~=— 99
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Table 7
Selected Guessing-Related Indices for Difficult

GRE-V Items, for White Mates Matched to Chicano and Black Males

Matched to Chicanos Matched to Blacks
) - (N =570)-— - - _ (N=350)_
Itom _ P4+R  D+4 Mu0 RU P+R P+A_ Mol RO _ . _

Analogies (18 items)

5 23 29 12:0 77 20 25 13.2 85

6 15 23 13.8 98 15 21 16.4 92

7 06 16 3.5 98 05 11 14.0 94

3 07 1L 14.0 99 07 09 155 99

9 10 13 13.2 89 07 08 13.2 93
32 2% 36 12.3 94 21 34 13.8 96
34 24 27 12.5 80 15 17 14.2 87
35 06 17 13.2 97 04 09 14.1 96
36 07 18 13.4 95 06 13 1i.1 98
37 07 13 12.8 82 08 12 14.2 87

Antonyms (20 items)
16 26 42 12.8 99 20 31 13.3 99
17 15 3% 13.2 85 13 24 13.8 86
18 20 40 13.5 99 19 30 14.6 99
19 06 11 14.0 91 07 11 1.1 9
44 13 34 13.1 96 il 2 13.7 B4
45 13 40 13.1 97 11 28 13.6 96
46 13 39 13.0 94 17 48 13.5 8¢&
47 12 31 13.2 92 12 26 13.8 95
Sentence Completion (17 - items)
26 38 45 11.7 93 37 42 12.7 96
27 31 35 12.4 98 27 30 13.6 98
28 21 29 12.6 84 18 24 13.2 89
53 24 45 124 84 17 33 12:8 92
54 25 49 12:4 92 13 33 12:6 91
55 08 17 12.7 77 0 24 12.9 77
Reading Comprehension (40 items)

75 37 39 12.4 81 32 35 12.9 g4
78 25 30 12.6 92 22 26 13.4 90
86 50 52 10.6 96 34 37 11.1 99
88 22 24 12.1 99 18 20 11.6 99
92 26 28 1t.4 89 18 20 12.5 91
95 33 33 ~~-- 0§53 25 25 ~-~=~ 938
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responses to GRE~V items 9 and 36, in Table 6. For item 9, the P+R
and P+A values were 12 and 14, the slight difference due to a 15

percent omitting rate; for item 36; a much larger omitting rate of
65 percent resuoited in a change from a P+R of 08 to a P+A of 23.
Because of the differences between P+R and P+A resulting from
omitting, a correspondence between P+A and mean GRE-V score like
that between P+R and GRE-V score, does not necessarilz hold.

Nevertheless, when the P+A values im Table 6 are observed across

examinee groﬁps, item by item; the same basic pattern of values

(Whttes > Chicanos > Btacks) is in fact demonstrated. This indicates
another level of consistency of behavior for which mean scores,
regardless of sex or ethnicity, provide the key. However, it also
indicates a kind of logical inconsistency, in that the rate of
omitting is generally comparable across groups despite the differing
amounts of inforwmation associdted with examinee group.

Contrasts iti P+R and P+A values for individual items may next

be considered; particularly as these contrasts are related to item

format: It was noted earlier that the proportions of Low P+R items

that were also Low P+A items differed noticeably depending on item

format; very difficult (Low P+R) Analogies were more often also
items with worse~than-chance answering (Low P+A) than was the case

for Antornyms. In exaiiinifig specific P+R values; rather than distri-

biutions of Low P+R’s, it is evident that part of the phenomenon
relating to Andlogles was a result of the typically lower values of

P+R occurring for this kind of item. P+A is usually greater than

P+R. 1f an itewm type has a number of very low P+R items, these are

wore likely to show values of P+A < 16. In examining the P+R values

Zcross the three male subject groups in Table 6, for example, there
are nine instances of P+R values of 08 or less ianlVing analogies,
but only ome for all other item formats combined. For these
nine items; of course, omitting rates of at least 50 percent were

réquired before the Low P+R values were raised beyond the threshold

for Low P+A of lSo, Average level of P+R, then is a clear factor in
determining the frequency of Low P+A.

| However; a detailed examination of (P¥R, P+A) differences
in Tablé 5 and a consideratibn of the omitting underlying thegei

in the amount of guessing (as indicated by non-omitting) associated

with a given range of item difficulty, depending on the item~format

involved. These differences iIn guessing or risk~taking tendency.

asgociated with itet format; thenm; also account for the relatively

gregter zmount of worse~than~chance guessing that was observed for

Analogies than for Antonyms.

ol
oy
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underlying these may be summarized for the four GRE-V item formats;
based upon Table 6. By far the least omitting, and presumably
the most guessing, was exhibited for items in the Reading Comprehen-~
sion format. Among the six most difficult Reading Comprehension
items, the omitting rates ranged from four to fourteen percent,
across the three original male examinee groups, remaining Iow even

for the most difffcult item (88); which had mimority P+R values of

17 and 22. These low omitting rates were necessarily associated

with ver& modest P+R to P+4 difference, as 1s evident in Table 6.

wase observed for difficult items in the Antonyms format. AssOCiated

with the 24 between-group differences for Antonyms shown in Table 6,
the omitting rates ranged from 29 to 65 percent, with a median of
54 Thus, typical P+A values for Antonyms were about twice the siza

of their P+R counterpartsa:

For the six most difficult Sentence Completion items; the
picture is mixed. For the first three items; low omitting rates
ranging from eight to 24 percent were observed, whereas omitting for
the last three items ranged from 33 to 57 percent. Again, P+R to
P+A differences were commensurate with the relative amount of
omitting observed: It was Suggested earlier that the Sentence

Compietion format, with its immediate contextual clues, would be

expected to encourage guessing and therefore to reduce omitting.

The most 1ike1y explanation for the high omitting rates for the lasc

of a separately-timed section of the GRE-V, and that the higher
omitting rates are reflecting a speededness component of the test.

Omitting rates amorng the eight most difficult Analogies also
varied substantially across items. For items 5, 9, and 34, P+R

and P+A differences indicated in Table 6 for the three male groups

were modest; deriving from percentages of omitting ranging from 8 to

26. For items 7; 35, and 36; on the other hand; large differences
are evident, associated with percentages omitting which ranged from
49 to 65. The other two Analogies were intermediate in_the P+R =~
P+A differences and in rate of omitting. The most likely basis for
this wide variation in P+R - P+A differences and omitting rates

among the difficult Analogies is the one cited earlier in a discus-
sion of the mean RU’s observed for Andlogies: the considerable

range of apparent difficulties of words used in the stems of these

items: Even very difficult Analogies are attempted by a large

proportion of the examinees; provided that the vocabulary load

for the items is not too great. For items having very difficult
stem words, however, examinees seém muéh léés likél? to venture a

Q%
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 Verbal items; male examinees: Ma0. In this study, when those

omitting a given item had & mean GRE-V score at the group’s fifty—fifth

percentile; or higher,; the pheuxnmenon of Reverse Omitting was

considered to be present. Since mean scores of examinees omitting a
given item wete scaled sepatately for each gtoup, with the overall

at 4. 0 the MnO scale is then related to the percentile scale as

illusttated by the foliowing (MnO; percentile) pairs: 12.0; 40;
12.5, 45; 13. 0, 50; 13.5; 55; and 14.0; 60. Reverse Omitting is

thus defined as MnO > 13.5. :

{
Reverse Omitting behaviot at the item level, across the male

White: Chicano; and Black examinee groups, is reflected in Table 6:

There are fifteen instarnces of Reverse Omitting in this table;

indicated by unde:lined Mn) values: The corres pcndence of occurrences

of Reverse Umitting to those of Low P+ values is evident. Nine of

the Reverse Omitting instances are associated with P+R values of

10 or less; the highest associated P+R value was 26; just above

chance level. The evatuation of Mne, the basic phenomenon in

Reverse Omitting; is exhibited most frequently in difficult items.

however, holds more. for minority groups than for Whites- To make

this point, a somewhat relaxed criterion of reverse omitting

way be used, Mn0 > 13.0. Only one of seven instances of Low P+R for

Whites was accompanied by MnO > 13.0; for Chicanos; six of 13

instances were so accompanied, “and for Blacks, 14 of 15. This_
progression could be due to chance differences; however unlikely.
They could; alternatively; be due to differences in the omitting
strategies of examinees conftonted with very difficult test items,
differences_ characteristic of the différent ethnic backgrOunds. A

third possibility is that the different ratios of high MnO to Low P+

occurrerices may be in some way a functiom of the incteasing relative

difficulty for a given itefi across the three groups; an Increase not

apparerit id either of the P+ values provided.

There i3 sufficient complexity in this discussion to warrant a
restatement. The most direct data for success on an individual item
is the P-+R column in Table 6. The data show that an item such as

#36 is succeeded on at apptoximately the saie basic rate by each

ethinic group. But the MnO values for the gtcups are different.

Whites who omit are not more able than the average White. Blacks

and Chicanos who omit are above the 5€efage for their group. _These

differences may be attributable to chance; to _ethnic group behaviors,
or to some complex process reflecting group differences in ability.
That is; while the groups are equal in "ability" on item 36 they
are known to differ in ability on tle test. Do tliese test-score

differences account for the MnO differerices?
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The most direct answer to this question is derived from the
matched sample data. Comparing the MnO data for the minority

Table 7, shows that observed MnO values,rincluding those in the

Reverse bmttting range, correspond closely; item by item; for

the original Chicano group and its matched White counterpart-

The MnO values observed for the White males matched to the Black
male examinees generally tended to be moderately higher; item by
item; than those observed for the original Bls:k male group; but
the eonnarabilit§ is strbﬁgiy éstabliéhéd3 and in faet the ineidenee

to 16 items, for its matched White counterpart. The apparent ethnic
difference in omitting is an artifact of differences in group
ability. While Table 7 establishes that the rising MnO values are

tinked to ability level, an attempt at our explanation of the

ghgnggenon is appropriate- In most instances; an item that has
comparable and very difficult values of P+R fvr two given groups

lowWer scoring group is due to this increase in "true" item difficulty.

The following section attewmpts to demonstrate this.

Consider first some theoreticai relationship between abiility

and MnO level: 1If for a given group 2 test item is ve;y easy,

only the 1owest scoring examinees in the group would need to

reasonably be expected. For a less able group the need to decide
whether to omit the item might be distributed over more of the __ _

examiinees, such that a vdalue of MnO of 12.0 would be expected. Mno
values for a given test item should increase as a function of
decreasing group score means. They should not, in general, excead

13:0, but should approach it as a limit when the item is too

difficult for essentially all examinees in a given group. By this
model; P+R and MnO are associated; as P+R drops; MnO rises. But
this model is an items-level model- Suppose in addition that

in fact, to be unrelated to their total test scores (Swineford
& Miller,71953, Slakter, Crehan; & Koehler; 1975): This would

suggest that a group’s tendency to omit may be relatively stable

over some range cf test difficulties limited to no more than,

say,; ten percent of the items in a test. The omitting behavior
of the highest~scoring and lowest-scoring fifths of an examinee

group; then; with respect to the most difficult fraction of the

items is likely to be somewhat different. On most tests, omitting
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fot the most able group should be concentrated among these most

difficult items. HoWevet, many more of the items in the same

test are in the omittabie range for the examinees in the lowest

fifth of the gtoap. In that case,; 1if examinees in this subgtoup

trated in the hardest few. 7The net ;esult would be, fot eaeh of tﬁe
hardest items, a greater relative omitting rate on Sich an item on
the part of the higher scoring examinees than would be observed for

the lower scoring oness This could in turn vield MnO values in the

Reverse Omitting range for these items; for the full examinee
group.

In génétél, thén, the _apparent diffetenoes in omitting behaviot
for the various groups; indicated by the rising values of MnO, is an
attifact of ability level distinctions, confitmed as such by the data

sees low—level examinees omitting fewer items than would be expected

on the bazsis of the general relationship between item difficulty and
omission.

Verbal items; male examinees: RU. The additional information

or no interesting patterns._ Thus; the RU data will not be discussed
in_greater detail than was done earlier, in the form of mean RU
valies for data averaged across items grouped by format, within
examinee subgroup.

Verbal items; female examinees: P+R. Data regarding the four
guessing—teiated indices for individual GRE-V items; based on
responses from females in the three original White, Chicano, and
Black examinee groups, are given in Table 8. When applying these
indiées to the déta obtainéd ftom thé fémélé éxéminééé, thé dété énd

the point of depatture. To the extent that similar observations
hold for the female examinees, we have essentially a replication of
the male examinee findings.

Vhen comparing the P+R values in Table 8 across examinee
groups, it is useful to recall that the mean corrected scores on the
95-item GRE-V for female Whites, Chicanos, and Blacks were aboiit 49,
33, and 24, respectively. These values depart only slightly from
those for the male examirnee groups. Thiis, the expected pattern of

P+R values for any given item would be highest for White examinees,

ifiteriediite for Chicamos, and lowest for Biacks, unless there were

item-by-ethnic group interactions such that for some items these

40






 Selected Guessing-Related Indicés for Difficult
GRE-V Items, for White, Chicano, and Black Females

- _White (N = 2000) _ __Chicano (N = 130) _ —Black (N-= 1715) -
Item P+R  P+A  MnO RU P+R  P+A MnO RU P+R _ P+A MnO RU
Analogies (18 items)
5 20 30 11.0 70 15 21 10.5 80 15 31 151 86
6 44 55 11.4 99 27 35 12.9 97 T 21 13.9 94
7 20 46 12:1 92 1L 21 12.5 96 09 17 137 99
8 ir 16 12:4 98 0 13 12,9 99 06 08 14.3 99
9 13 16 12.8 82 09 1l& 12.0 96 i 17 151 97
32 32 48 10.9 87 17 29 12.0 98 1% 23 .13.3 98
34 49 53 11.0 72 26 29 10.7 74 T 1 127 ®,
35 21 47 1119 92 19 3 11.8 77 07 15 13.8 93
36 1 24 123 85 06 16 12:7 90 97 I3 139 98
37 iy i6 1t.2 83 07 It 12.2 84 B Iz 132 89
Antonyms (20 items)
16 48 61 11.0 91 35 56 12.0 90 28 40 13.3 97
17 25 52 12.1 85 19 36 12.4 95 16 30 13:7 95
18 22 45 12.5 97 25 48 12.5 95 15 26 13.8 97
19 11 20 13:1 83 12 20 12.8 92 08 12 1.3 92
44 32 63 11.5 95 25, 47 12.3 81 12 25 13.3 96
45 19 54 12.2 99 15 39 12.3 98 I1 29 13.5 94
46 27 60 11.5 83 18 51 12.3 89 il 27 13.z 97
47 17 41 12:3 84 16 35 12.5 78 1z 26 697
Sentence Completion (17 items)
26 50 54 10.3 8 28 3% 11.4 87 34 38 12.3 98
27 54 59 10.9 85 39 4 9.9 99 36 34 13.3 99
28 42 53 11.5 81 23 33 11.7 87 i7 23 13.1 89
53 47 69 11.0 81 28 53 11.7 90 21 38 12.7 88
54 38 60 11.2 82 22 49 12.0 79 122 42  12.8 97
55 18 29 11.3 47 13 33 12.0 70 08 16 12.9 81
Reading Comprehension (40 items)
75 59 6L 9.8 74 47 49 8.6 83 27 28 12.8 88
78 38 42 11.1 8% 42 46 10.6 85 27 31 12.6 90
86 57 60 11:8 90 46 45 11:3 90 28 30 12.6 99
88 32 34 11.8 96 24 26 12.1 98 17 19 13:.3 99
92 48 50 11.8 77 28 29 16.0 82 2l 23 12.4 87
95 45 45 -——— 84 37 37 === 9% 22 22 === 98
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patterns wers reversed: As noted earlier; there were only a fau

tevetsais for the males. Fot the female examinees, thete were only

between the maJotity—gtoup examinees and eithet of the minority )
groups, with the latter in the Low P+R range of 16 or lesss For the

males, as fiocted earlisr; there were mo such differences, all instances

of Low P+R for minorities were accompanied by P+R values of 25 or

tess for the Whites. Differences were somewhat more promnounced for
the female examinees; but still not to a degree_ suggesting group-item
interactions. For the 17 GRE-V items having a low P#R value for at
least one of the minority female groups; the median P+R for majority-
group females was 20. For 16 of these 17 items, the White P+R was

32 or less; the exception was a P+R value of é9. Even in the

latter twc instances, intermediate values on the part of Chicano

females suggested an underlying similarity such that the differences

appeared more iilkely to be associated with total-score differences

among the three ethnic groups than with categorical differences of.
some sort associlated with ethnic-group membership per se._ Thus, the
P+R values for female Whites,; Chicanos, and Blacks were 44, 27, and
14 for item six; and 49, 26; and 14 for item 34.

A campatison betweEn the P+R values observed for females in the
original minority examinee groups and the matched groups drawn from

the White female sample mav be made by comparing the Chicano and

Black data in Table 8 to those frr the respective matched groups

pteqented in Table 9. As was true for male examinees; the corres-
pondence at this item-by-item level between P+R values for the
original minorit¥-group examinees and the groups matched on GRE
aptitude scores 1s generally close, further indicating tbat observed
diffetences between the majority and minority-group eraminees can be

factors related to ethnic group differences such as btiingunalism.

Verbal items; i male examinees: P¥A. P+¥A values are related
to thelr P+R counterprrts according to the percentage of examinees
omitting each item. Thus; the P+R and P+A values for White female
re.ponses to item 9 are quite close, at 13 and 16, while those for
item 36 are quite diffetent, at 10 and 25 the contrast being
attributable to an pmitting rate of only 18 percent fur item 9, but

of 57 petéent fﬁt item 36 Because of such differences in omitring,

P+A patterns acrosy examinee groups could well differ from P+R

patterns, particularly 1f there were differential guessing tendencies

associated with examinee group. When the P+A values are examined

across examlnee groups; however; the same basic pattern observed for
male PR values (Whites > Chicanos > Blacks) prevaills.
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Table 9
o Séléétéa Guessing-Related Indices for Lifficult B
GRE-V Items,; for White Females Matched to Chicano and Black Females

Matched to Chicanos Matched to Biacks
(N = 390) (N = 360)
Ttem PYR__P+A MmO RU PFR_P+A Mn0 RU
Analogies (18 items)
5 1L 16 12.0 72 10 14 12.4 81
€ 27 37 13.0 98 22 28 13.8 9%
7 08 20 12.9 98 07 17 13.4 98
8 06 09 13:2 99 05 05 13.5 99
9 it I3 13:9 95 09 10 Th.2 94
32 18 32 12.3 92 11 23 12.5 96
34 32 35 11.6 78 22 24 11.6 77
35 09 25 12.7 90 08 21 12:9 92
36 05 16 12.8 97 06 15 134 96
37 o7 12 12.4 36 06 10 12:9 82
Antonyms (20 items)
16 29 40 12:4 90 28 39 13.0 96
17 % 31 132 85 14 29 13.0 88
18 I8 34 13.2 95 iz 28 13.8 98
19 06 10 13.7 86 68 13 13.8 90
44 15 39 12:7 88 11 26 12.7 92
45 I3 41 130 99 09 30 130 %
46 05 29 12:6 92 09 26 12:7 &
47 IL 29 13.1 st i3 32 13:1 88
Sentence Completion (17 items)
26 3% 39 12.0 91 27 33 11.5 99
27 41 49 12:4 99 3237 13.2 99
28 23 31 12.2 86 20 28 12.0 90
53 33 58 11.7 82 19 37 12.2 92
54 21 41 11.9 90 17 33 12.3 87
55 it 23 11.8 6l 07 1% 11.9 75
Reading Comprehension (40 1tems)

75 41 43 12.6 81 29 31 13.0 85
78 33 36 12.0 89 28 33 12.1 93
86 43 46 12.5 98 37 41 12.7 99
88 21 22 13.2 9 14 15 13.8 99
92 ‘ 30 32 1i:8 85 22 23 12:6 80
95 27 27 === 94 , 15 15 ~---- 93
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The differences between P+R and P+A, and the omitting rates

underlying these differences may be examined for each of the four
GRE~V item formats. Table 8 provides the initial observatioms for
females, paralleling the data given in Table 6 for males. As was
true for_data in Table 6; by far the least omitting, and this
presumably the most guessing i1s shown by Reading Comprehension
itews. Omitting for the six most difficult Reading Comprehension
itews, across the three original female groups, ranged from three to

14 percent. Consistent with these low omitting rates are the

consistently modest P+R to P+A differences. Conversely, the most

omitting and thus the least guessing was again observed for Antonyms;
with omitting for the eight Antonyms listed in Table 8 ranging from

22 to 68 percent.
Sentence Completion and Analogies data in Table 8 were also
very similar to those in Table 6 For the first three Sentence

Cowpletion items, omitting rates ranged from sevem to 30, in comtrast

to the last three items, with omitting rates ranging from 32 to 60

peteent. As noted for the male responses; the low omitting rates

are consistent with the observation_ that the immediate contextual
clues provided by the Sentence Completion format. would be expected
to foster guessing and thus to reduce omitting. The high omitting
for the last tliree items is again likely to be a function of their
being the last three items in a separately timed test section.
Owitting rates for Analogy items 5, 9, and 34 were again relatively

modest, from 14 to 34; which may be contrasted to those for items 7,;

35; and 36; which ranged from 46 to 60. Since the same items tend

to éonttast i1 omitting rates for females as for males; the same

rationale again seems most plausible; the difficulty of the stem.
words seems to have a direct bearing on the likelihood that examinees

will omit rather than attempt a difficult Analogy item.

female examinees: MnO. The eleven instances of

Vetbal items, : ] inee 0: The eleve
Reve;se Omitting (MnO > 13.5) by female examinees are underlined in

the MnO columns of Table 8. The correspondence of Reverse Omitting
to low PH+R values is agaiu evident; P+R values associated with
instances of Reverse Omitting ranged from 06 to 16.

To examine the correspondence between Low P+R and Reverse
Omittinp differentially for the three female examinee groups, it is

dgadn helpful to use a more reiaxed criterion of reverse omitting.

Using a criterion of MnO > 13.0; we observe that for Whites; one of

five instances of Low P+R was accompénied by a value of MnO above
this level; compared to none of 10 for Chicanos, but 15 of 17 for
Blacks. These patterns (l:5, 0:10 dnd 15:17) dcross ethnlc groups
auong female examinees may be compared to that noted earlier for
male examinees, for whom the ratios were 1:7, 6:13; and 14:15 for

M
My
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the same sequence of ethnic groups. Once again; there is_an apparent
diffetenté b? ethnic groiup in the cottespondence between Low P+R
values and patterns of omitting behaviot. As the discussion of the
data for males showed, these diffetences coul? be due either to

differences in omitting strategy of examinees confronted with very

difficult items that are characteristic of the separate ethmic

groups of female examinees; or they could be in some way a function

of relative difficulty of the test as a whole for the thtee gtoups,

to followﬁtotal score diffetences is much weaket than expected. .
Mean GRE-V scores for White, Chicano, and Black females were 49, 33,
and 26, respectively. Yet, among the 30 White-Chicano comparisons

of MnO vaiues, there were nine tevetsals, cases where White MmO
index exceeds Chicano values; and an inspection of ail 30 pairs of

values for the two examinee groups. The reversals are quite uniformly
distributed across the four-item formats; so these do not appear :o

be a factot- A te—examination of White-Chicano compatisons of Mno

groups, &9 34 and 26l closely apptoximate those for the female
groups, and the White~Chicano, there are only two tevetsals,rand

differences in MnC are consistent, both fn direction and magnitude,

with expeggations. The White-Chicano results in MnO compatisons for
females, then; are different. While MnO values for White males are

to those for Black females, among. the Chicano examinees; females o
consistently tended to be one or two polnts (one~fourth to one=half
standatd deviations) lower than males.r Given the vety similat GRE~V

cause. The slightly iarger standatd deviations in GRE-V scores for

of the MnO difference; but ptobaﬁ v for very iittle. A greater
tendency for female Chicanos than males to omit the more difficult
items would readily explain the MnO differences; but an inspection
of percent-omitting on each of the items for which the MnO reversals
were observed showed very similar omltting rates, item by item, for
the th Eiéﬁinee gtoﬁps; Expetimental dété éte needed tb bectet
Chicanos were lower than expecteds

In comparing the Table 8 and Table 9 MnO values; it is evident
that the MnO values for the female Chicano_group were not replicated
for the White female group maiiched in total score distribution to
the female Chicano group. The matched sample shows the expected
increased values of MnO. Thus, the finding appears toc be related to
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a characteristic of the Chicano female group not explainable on some

other basis such as total scores on the GRE=V. This conclusion is
reinforced when the original and matched-sample data for Chicano
males; providad in Tables 6 and 7, are included in the compatison.

There are strong similatities, item by item; in MnO values among the

three data-sets, original and matched Chicano male; and matched

Cliicano female: Only the original Chicano female MnO values fail to

fit the pattern. As noted earlier, they tend to be about one~-fourth
to one-half standard deviation lower than would be expected. In
fact; summarizing MnO data across all 10 subject groups, the original

Chicano female data are the only oties not fitering a weil-defined and

explained pattern. The cluster made up of White male and White

female MnO values are strongly corsistent, as are the data within

the original and matchad Black male groups and original and matched

Black feltie gtoups. Futthet, there is a systematic betWeen-clustet

are consistent with an explanation deriving from the different GRE-V

score means associated with the thtee clustets (the third being the

of a highly consistent data base for nine gtoups, with the exceptional

group). . In summary, then, the Mn0 data for the GRE-V takes the form

Verbal items, female examinees: RU. As with the male sample,

the findings at the level of the individual items add nothing to the

sarlier discussion of item format results.

Quantitative items; m sxaminees: P+R. Data for the four

guessing~related indices for individual GRE-Q items; based on the

responses of White, Chicano, and Black males, are given in Table 10.

Compatisons of the P+R values in Table 10 across the three

examinee groups shouid consider that mean corrected scores on the

55— iggg GRE-Q for male Whites,; Chicanos; and Blacks were about 33,
21; and 14; respectively. (Standard deviations were about 10. )

The expected pattern of P+R values for any given GRE-Q item would be

This should generally hold, 1if between~gtoup differences in item

difficulty are essentiaiiy attributable to the general ability

reflected in the total GRE~Q score. As noted above; however;

may be such that the rank=ordering of item difficulties varies from
one ethnic group to another. Second, culture=bound attributes of
some items could raesult in unusual differences in item difficulty

such that a high P+R value,fotrthernajctityigtoup may drop into the

chance range for one or both minority groups.-
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Tabie 10
Selected Guessing-Related Indices for Difficult
GRE-Q Items, for White, Chicano, and Black Males

N _ White (N = 2000) Chicano (N = 195) Black (N = 9315)
Item . — P+R _P+A Mng RU . P+R P+A Mn0O RU P+R P+A MnO RU
Data Interpretation (14 items)
7 731 41 é-g 653 lé 18 -— 18 17 17 14.8 09
10 41 42 10.4 64 17 17 11.8 72 16 20 13.0 59
19 28 31 10.8 81 14 17 12.0 88 1o i1 i3:8 &7
20 21 22 8.8 66 10 10 10:4 72 6 I8 114 82
21 60 75 10.9 47 35 46 11.8 71 28 40 13.2 68
32 44 56 10.7 83 20 28 12:1 83 -
32 7 - S <V -6 L1z.1 o3 20 12.8 89
33 3¢ 47 11l.6 94 17 25 12:7 92 %% 17  13.3 87
34 66 85 10.8 83 60 84 11.6 89 39 58 13.0 91
Algebra (10 items)
27 65 67 9.8 74 44 46 10.0 80 34 36 12.8 87
39 58 63 10.7 68 28 32 11.3 84 22 25 12.2 85
41 73 8 10.9 87 46 58 13:3 84 40 46 13.7 71
53 41 56 12.6 98 09 13 14.6 94 17 22 14.5 99
55 L R 01 01 --—- 84 06 06 =—-—=— 90
Geometry (14 items)
42 83 92 9.7 95 63 74 12.2 88 51 62 ° 12.5 92
46 63 73 1l.4 82 46 54 11.7 80 41 49 12.8 90
48 48 53 11.6 39 29 33 12:5 49 26 31 12:4 55
52 49 78 11.9 95 30 51 12.3 91 23 40 12.9 97
54 44 49 12,2 94 26 31 14.5 98 14 16 141 92
Arithmetic (12 items)
45 49 63 11:4 82 28 41 12.7 94 26 34 13.5 95
49 46 49 11.2 47 29 31 15.3 54 33 36 121 79

Note: Five items were classified "miscellaneous;" bringing the total number of




-39~

_ When the P4+R values id Table 10 are compated fot‘the consistency
of P+R differences between groups, the result is wuch the same as

for the GRE-V data-. Only fiva of the 60 between—group comparisons

for the 20 items examined showed differences in the direction not

expectnd, the largest of these P+R differences was 2. On the

question of discontinuities in item difficulty associated with

majority or minority ethnic status; the GRE-Q data depart from those
for the GRE-V. _It will be recalled tHat for male examinees, all but
two instances of Lcw P+R for minority examinee groups on GRE-V items
were accompanied by P+R values for Whites of 25 or IDWer. Ou the

GRE-Q,; however; five of seven items with Low P+R for ome or both

minority examinee groups were associlated with P+R°s for White males

ranging from 48 to 44. These differences are related to test score
for most of these items for the values of P+R are Chicano males
about midway between those for Whites and Blacks. What remains
clearly evident is that there is a much sSteeper gradient in P+R

across examinee groups on difficult Quantitative items than 1is true

of difficult Verbal items.

A comparison between the P+R values observed for minority male

examinee groups and matching groups drawn from the full White male

samgieinay be made by comparing the Chicano and Black data in Table
10 to those for the respective matched groups in Table 1l. In
making the comparisons, it should be noted that the mean scores for

the two matched groups are each about tliree raw score points lower

than those for the original minority group samples: This should

fean an average drop betweeun P+R and P+A of about 06; when going

from a given minority group to its matched White counterpart. With

that adjustment, P+R values for the White males matched to Chicanos

examination of the patticular items involved ;here are no common
characteristics that might suggest an explanation.

s: P+A. Tha P+A values will

_Quantit v tem male amjine
be identical to P+R 1f there was ne omitting, but will be quite

divergent if there was a high percentage of omitting: To tllustrate,

compare White male respomses to GRE-Q Geometry items 48 and 52; in

Table 10: TFor item 48; P+R and P+A are 48 and 53; the smail differ-

ence due to an omltting rate of 10 percent; for item 52, a larger

omitting rate of 37 percent resulted in a change from a P+R of 49 to

a P+A of 78. Because of the differencas between P+R and P+A that

can occur through omitting, the correspondence between P4+R and

examinee groups mean GRE-Q does not necessarily imply a similar
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correspondence between P+A values and the GRE-Q means. However,
when the P+A values in Table 10 are obhserved dcross examinee groups,

the sane genetal pactern of values (Whitzs > ChiCanos > Blacks) is
observed for P+A ac for P+R vatues and for GRE-Q means: Farther,

the three between-group comparisons in which P+A differences did not

differences were reversed. = Thus,;_ the_ pattern of item difficulties
in the form of P+R values wbicb closely reflected GRE~Q mean Score
differences is closely paralleled by the pattern of P+A values, a
fiﬁdiﬁg df §igﬁifitéﬁte bétéiiSé thé léttét are influenced directly

Differences between P+R and P+A for the GRE—Q items may be

associated with item format, as was true for GRE-V items. Summariz-

ing over the three original and two matched male examinee groups for

Low P+A items was about the same fot Othet Qﬁéﬁtitative items., Of
9 Low P+R items, eight were also Low P+A. The consistency of Low
P+R and Low P+A comparisocns for both kinds of GRE-Q items was

due both to very low P+R vaiues (the median was onIy i2), and to

generally low omitting rates despite the high level of difficulty of

the ftems (th median percent of examinees in each group omitting
these items was about 20).

i Mn0. The next iﬁdék of
guessing behavior in the responses of male examinees to the "GRE-Q is

that of Reverse Omitting, indlcated by group mean-omitting (Mn0)
values of 13.5 or greater. There are eight such instances of

Reverse Omitting indicated in Table 10 by underifmed MnO values. 4

gorregpondence of occurrences of Reverse Omitting and of Low P+R

values was found with GRE-V items fcr both males and females but was
not as sttongly evident in male tesponses to the GRE—Q. The maximum

values were 09 lﬁ 1717, 2626, 29, and 40: Four of these six

values are inotdinateiy high by the Verbal resuoilts.

The relation between Reverse Omitting and item d.f£ficulty may
be quantified by considering the proportion of Low P+R°c for which
Reverse Omitting occurs. To provide a more stable number of instances
of Reverse Omitting to work with; the criterion may be relaxed, as
in earlier sections of this report, to MnO > 13.0. Between-group
differences were noted in the Reverse Umit to Low P+R ratio for
GRE-V item, with observed ratios for White, Chicano, and Black males
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of 1/7 6/13, and lﬁ/lS, and in the same order; for females of 175;

0/10, and 15/17. A similar, but less pronounced pattern occurred for
the same groups of male on the GRE-Q; 0/1, 1/4, and 5/7. 4s in

earlier parts of this report, these differences are attributed to

ghgiincreasingrrelacive difficulty of any given item across. the
three groups that may not be appareni in the P+R values. The

rationale xor chis attrition was given in the discussion of GRE-V

tion would have an increased credibility if there were a general
tendency, across a wide range of Mn(0 values, for MnO to increase as
eXapiinee group wWean scores decrease.

White > Chicano > Black; for 56 of the 60 comparisons. This re_ation~
ship supports che explanation that between-group differences in MnO

are more likely to find items difficult but to exhibit higher Mno‘s

because their owmitting is inhibited. As snggested in the discussion

for male respouses to the GRE~V, it cannot, in itseif, rule out the

couniter-e¥planation that the observed differences in Reverse Ouitting

are in some way associated with systematic differences in omitting

behavior related to echnic group {such as differences in risk-taking,
for example). The MnO data provided in Table 11, however, for White
males matched to the Chicano and Black male groups, provide a

tast of these alternatives. If the differences in Reverse Omitting

are primarily a fanction of ethnic group nempership; there should be

a very low rate of Reverse Omitting for the matched samples drawn._

frow the White grouops On the other hand; if the effect is that of

low-scoring gronps encountering a large enough proportion of difficult
items to yield a Reverse Omitting effect, then the incidence of
Raverse Omwitting Should correspornd to differernces in the GRE-Q means
of the five male groups 1nvolved:

In comparing the MnO data in tables 10 and 11, the explanation

of ReverSe Omitting in terms of numbers of difficult ltems is

the one snpporCeda The GRE-Q mean scores were; in descending order

of wagnitude: Whites; 33; Chicano~matched Whites; 24; Chicanos, 21,
Black~marched Whites; 17; and Blacks; 14. With groups listed in the
same ordey; the difficult-item hypothesis would predict Reverse
Omitting frequencies going from low to high. Those observed were:
0, 1, 3, 2, and 5. To have more instances for comparison, the more

relax-d criterion of MnO > 13.0 mny again be used. Then; the
Srequencies of reverse omitting werc: 0, 2; 4; 5; and 7; again

consistent with the low~to-high hypochesis.

Quantitative items; female examinees: P+R. GCuessing related
data for inddvidual GRE-0 items, based on the responses of White,

g
B
ot
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Table 11
Selected Guessing-Related Indices for Difficult GRE-Q Items,
for White Males Matched to Chicanio and Black Males

Matched to Chicanos Matched to Blacks
. (N = 570) (N = 350) .
Item P+R P+A MnO RU PfR  P+A MnO RU

Data Interpretation (14 items)

7 23 23 === 07 13 13 === 13
10 24 25 10.2 61 20 21 8.3 66
19 14 16 10.9 84 10 12 11.3 86
20 1z 13 10.2 73 07 08 10.0 80
21 35 51 11.8 63 27 40 12.0 73
32 23 32 12.0 83 % 20 12.9 87
33 18 27 12.6 88 iz 19 13.0 86
34 5s 76 12.0 88 46 63 12.2 92
Algebra (10 items)
27 46 48 10.9 78 3% 35 9.8 78
39 32 38 11.7 76 24 29 11.6 88
41 56 65 12.9 81 38 45 13.3 73
53 24 3% 13.7 98 15 19 14:2 95
55 06 06 -—— 86 0& 04 === 96
Geometry (14 items)
42 73 84 11.4 95 59 71 11.5 98
46 48 55 12.1 88 38 44 13.1 96
48 35 39 12:0 46 25 28 12.8 54
52 36 56 13.0 93 27 45 13.2 92
54 27 30 13.3 9% 15 16 14,9 9
Arithmetic (12 items)
45 37 50 12:4 91 2t 29 13.0 90
49 32 35  12.3 56 23 25 13.7 72
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Chicano, and Black female examinees are given in Table 12. Compari-

sons of the P+R values across the three examinee groupsrmay be made,

keeping in mind the mean corrected scores on the GRE-Q for female

Whites, Chicanos; and Blacks of about 26; 18; and 14; (standard

deviations about nine). The expected pattern of P+R values for

individual items is the same as that observed for GRE-Q means if
between—-group differences in item difficulty are primarily attribut-
able to the general ability reflected in the GRE~Q scores.

An examination of P+R values in Table 12 indicates only five

between—group differences in P4R in the reverse directiom of the

GRE-Q mean scores, out of sixty such comparisons. Most of the

reversals occurred in comparisons between Chicano and Black P4R

values, arid in ail but ome instance, both values being compared were

at or below the chance level of 20. In the chance regiom, of

course; reversals can teadily occur, since some items give meaningful

group 1is. answering in a putely chance manner. The steep gtadient
across_the three ethnic groups rnoted earlier for male respomses to

GRE-Q items was not evident for the female examinees; primarily

because White females showed consistently lower P+R values than

be compared to those for White female groups selécted to match them,

given in Table 13. The comparison is facilitated by the fact that

the GRE-Q scores for the White matching groups are neatiy the same
as those for the minority groups. Item by item, the match in P4+R

values between the Chicano and the Chicano-matched White group was

very close for all but ome item and there the difference was only

eight points. The comparisons between original and matched Black

female groups were nearly as close, there were modest differences

'ems,_female examinees: P+A. While there were

substantial differences between items in percent omitting, aliowed

for sizeable differences between :+R and P4+A patterns for some items

the percent of examinees omitting a given item varied little from

Uiie group to another: For example; on item 10; the values of P4R

and P+A for the White; Chicano and Black examinee groups were 24 and
24; 17 and 18; and 14 and 15; respectively, with an omitting rate of
four percent for each group; on item 52, the values were 36 and 72,
27 and 56; and 15 and 29, with_ omitting rates of 50, 52, and 49

percents, respectively: #As a result of this tendency for similar
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Table 12
Selected Guessing~Related Indices for Difficult

GRE-Q Items, for White, Chicano, and Black Females

iEtEe (N 3000 Chicans (N = 130) _ Black (N = 1715)
Item P+R_P+A  MnQ RU .. ____PFR P¥A Mn0 RU . P+R_P+A MnO RU
Data Interpretation (14 items) ‘
7 28 28 8.0 06 13 13— 1 11 12 1l.6 13
10 24 24 12.8 &0 17 18 12.2 62 14 15 13.3 41
19 19 21 117 77 08 10 102 86 10 12 12.9 88
20 13 14 9.8 67 12 13 10:6 65 15 (18 11.8 85
21 42 63 12.0 45 28 41 12.7 59 25 37 13.4 72
32 18 30 11:8 79 07 12 12.0 74 06 il 13.5 89
33 13 23 12.6 92 % L 12:8 9l 07 I 13.6 90
34 4 72 12.4 83 34 60 12.6 88 27 44 13.7 972
Algebra (10 items)
27 54 57 11.4 77 38 40 12.7 79 25 27 12.5 85
39 38 41 12:0 66 19 21 11.4 81 13 15 12:5 80
41 61 79 12.0 84 48 59 13.6 87 30 35 15.0 69
53 16 26 13.7 97 10 12 13.8 90 11 14 14.95 98
55 05 05 ==~ 76 04 04  ~~-- 82 04 D04 === 92
Geometry (14 items)
42 7285 10.9 96 59 71  13.0 92 39 50 13.0 95
46 40 54 12.6 88 37 47 13.6 76 31 39 13.6 986
48 31 37 12:9 46 21 26: 12.8 49 21 25 13.0 89
32 36 72 12.3 97 27 56 126 70 3 29 13.2 9%
54 26 28 13.2 94 17 19 16.0 93 07 08 14.0 91
Arithmetic (12 items)
45 28 45 12.6 93 19 31 13.4 9% 16 23 14.2 98
49 31 36 12:2 53 26 27 13,9 72 29 33 13.5 87
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Table 13
Selected Guessing-Related Indices for Difficult GRE-Q Items,

for White Females Matched to Chicano and Black Females

Matched to Chicanos Matched to Blacks -
~ (N = 390) (N = 360)
ITtem o P+R — P4+A . MnO RU ' P+R  P+A Mn0
Data Intetpretation (14 items)
7 18 18 11.3 06 10 10 13:3
10 14 14 15.6 52 it I 13:4
19 11 14 11.7 75 06 08 12.9
20 68 09 1lo.6 78 06 07 11.9
21 29 50 12.8 72 21 34 13.4
32 09 16 12.5 82 08 16 13.0
33 10 18 13.0 86 L 18 13.4
34 35 61 12.8 86 36 58 13.8
Algebra (10 items)
27 35 37 12.9 78 26 27 13.7 78
39 . 24 28 11.9 66 14 17 12.5 88
41 46 56 13.3 78 39 47 l4.4 73
53 2 17 149 97 1 13 154 95
55 03 03 --——- 87 0L 0L --— 96
Geometry (14 items)
42 57 72 11.3 91 43 55  13.0
46 29 38 13.4 85 30 37  14.3
48 25 28 12.9 48 20 23 14.2
52 30 59 12.5 93 16 41 12.8
54 16 19 13:5 89 12 13 13.1
Arithmetic (12 items)
45 21 35 13.1 98 17 25 13.6
49 25 28 13.1 72 21 23 14.2
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within—item omitting rates across examinee groups; the pattern of

P+R values was closeiy approximated by that of the P+A values..

Thus, the cottESpondence between the GRE—Q score pattern and the P+A

pattern was similar to that between the score pattern and P+R

values. As was true for male examinee data, shifts ftom P*R to §+A

yantitative items, female examinees: MnO: There are 15
ingtances of Reverse Omitting indicated in Table 12 by underlined .

MnO values for Mno > 13.5. Among these,; eight were asso:iated with

y9?7P+R 5 tanging”ftom eight to 17; another five with P4R"s ranging
from 19 to 31, and two with P+R‘s of 37 and 48._ The correspondence
of occurrences of Reverse Omitting to those of Low P+R vialues

resembled similar data for GRE-Q male responses, and like the

latter, the correspondence was not nedrly as close as was true for
both male and female responses to the GRE-V.

Using as the criterion of reversed omitting the value MnO >

13.0, the observed propottions of Low P+R items that were also

reverse omits were 1/4 for Whites, 1/7 for Chicanos, and 7/12 for

Blacks. A clearly higher proportiom of Low P+R’s assoclated with

Revers:> Omitting ts characteristic of Blacks; for both males and

femalES, for both GRE-V and GRE-Q items. Such a difference may be

atttiputabie to some aspect of ethnicity, or it may be an artifact

of the fact that the Black examinees had lower overall scores, and

were therefore encountering a larger proportion of difficult items.

The MnO data in Table 13, for White females matched to Chicano and

Black females, provide a test of these alternatives. If the differ=-

ences in Reverse Omitting are ptimatiiy a function of ethmicity;

then there should be a very low rate of Reverse Omitting for the two

matched samples, in keeping with the low rate for the original White

sample, since the matched groups of examinees were drawn from_the

same set of White GRE examinees. On the other hand, if the effect
ts primarily that of low-scoring examinees encountering a large

enough proportion of difficult items to yield a Reverse Omitting
effect, then the incidence of Revetse Omitting should correspond to

Ia compating the MnO data in Table 12 and 13; the hypothesis

f913§§§8”REY€r3§7QEittlng to gtoup mean Scores is 3upported.
The GRE-Q mean Scores were; in descending order of magnitude:

Whites, 26; Chicanos; 18, and Chicano-matched Whites 18; Blacks, 14,
and Black-matched Whites, 13. These means would ptedict Reverse
Omitting frequencies going from low to high. Those observed were:
2; 6, 7; 12, and 13, the order ptedicted.

0} .



Summary of Phase I

_ Phase I derived three statistical indicators which could be
useful in identifying differences in guessing behavior for ethnic

and sex subgroups. The first indicator was an inordinately low
level of success on the item, in the sense of proportion passing.
This indicator was actually defined in two ways: P+R and P+A;
depending on the base N for the proportions (these reaching Vs. _

those responding). A&n arbitrary level, P+ < 16 was used to identify
items with inordinately low levels. These percentages were "inotrdinate"
or "dysfunctional” in the sense that the group could do better, om

the average, through unconsidered, random responding. Thus, the
indicator identifies items for which "guessing" is not successful
for the group. The second indicator was a mean total test score for

Omit§7h§gﬁéf than the average score for tﬁergtéép;riigisimean for
the Omit group was labelled MnO, and an arbitrary level MnO > 13.5

was used to identify items which showed the phenomenon. The logic
of the indicator is that more able people may be anticipated to do
better, throush guessing, than less able people; because they can
eliminate more options- When the value of MnO rises, howe rer, more
able people are not guessing as frequently as less able people. For

some analyses the criterion was relaxed to MnO > 13-0-

 The third indicator was RU; the Pike and Flaugher modification
of the Shanpon inforwation index: This indicator reflects evenness

or rectangularity of distribution. It has been used in prior work as

a general measure of ramdomness and hence of blind guessing.

A detailed inspection of these indices computed separately for
six groups in an ethnic X sex analysis, for each item in the GRE and
for the subgsets of items,; revealed only cne finding of a potential

difference between groups. This was that for Chicano females who
omit, the average total score is lower tham that of the matched

group. In all other cases, no group differences were found.

The results of Phase I, then, clearly support the view that

the standard instructions for the GRE are received in similar
ways by the various ethnic groups; that the scoring formulas
are equally appropriate for these groups, and that there are no
differences in guessing behavior independent of differences in

average level of ability.

The indicators applied in Phase I; however; are at best very

general tests of implicit guessing behaviors. Each derives its

relevance for group cqmpagisgp”fgéﬁ a logical relationship of
"sensitivity to guessing:" P+R and P+A may indicate poor guesses;

MnO may indicate poor omissions; and RU may indicate differences in
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random-1ike behavior. These general tests lead to infererices of

similar process but there is a need to test the infetence itself.

Phase II was an attempt to assess. consistency of item reactions

dctross the groups using analytical subcomponents of solution

PHASE II STUDY

In Phase II; four informal and explanatoty studies of item

process were undertaken., The general spirit of the inquiry was an

attempt to evaluate certain ltem-response strategies in terms of

their potential for finding process differences among the groups.
Whiie the results of Phase I indicated genetal consistency of

strategies used, Phase II sought a deepet level of analysis.

Accordingly; fout speciai measutes, based ot item components, were

developed. Candidate reports with respect to these fout special

and fot othet 1nferences. These measure are described in the

The four kinds of supplementary data were each associated

with a given item format. Thus, the Word Associations measire

was administered to check on working hypotheses of how Analogies

are answered, the Contextual Clues measure to see how well examinees

might use iﬁmediate context to help answer Sentence Compietion

items; the measure of self-assessed Recognition Vocabulary as a
source of information about answering Antonyms; (and, secondatily,

Anaiogies and Sentence Completion items); and finally; a Quantitative

Measure; focused ptimatily on mathematical teruirology and symbols

and on basic computational skills that are assumed to be krowi by

GRE-Aptitude examinees.

Word associations measure. This measure was designed to

oEtain word association data related to analogy items; in otrder to

investigate the possibility that word associations couId have a

major influence on analogy_ answering; particularly on the part of
Iow-scor;ng examinees: Usirg the Relative Uncertainty procedure;

Pike and Flaugher found that innet-city Blacks had a large random-

like compoment in their regponses to other verbal item formats in

the PSAT; but responded much more systematical;y to analogy items,

at the same time scoting comparatively worse: An inspection of

Black males responses in the 1974 GRE d~+a suggests a similar situation.

On 9 of the 17 Analogy items; the grou; selected the correct answer

at less than_the chance level of 20 percent; the median for the 9

items was only 8 percent pass. Something systematic would appear to

97
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Be putting chese candidates at a serlous disadvantage in the way

The directions for solving GRE analogies may be deceptively

simple for wmany examinees. Tﬁéi read as follows:

pait of words or phtases is followed by five

lettered pairs of words or phrases. Setect the

tettered pair which best expresses a relation-

ship similar to that expressed in tha original
pair.

It would appear that examinees often respond as though the last
Sentence read: "Select the lettered pair that is most related to

the original pait 7 This may lead, especially in imstances whete
the relationship betweeii stem words is not immediately evident, to

answering on the basis of constrained word associations.

The problem of possible word-association effects in analogy

scores 1s compounded by the possibility that these differ systemati—
cally by ethnic group membership. Campbell and Belcher (1975)

compared free word associations of students at predominantly White

and predominantly Black colleges, using stimulus words such as those

appearing in the GRE. Some systematic differences were found, most

of which seemed atttibutable to misteadings. For Chicanos thz

differerices could be even more promounced; because of bilingual

of wotd—association patterns in varied and complex ways. For the

question at hand, free associatluna are not very ptoductivc, since

only occasionally might a given word from a particular analogy item

yield two or three free word assoclations which are among the other

words ised in the items Even then; the relative sttength of the

free associations wonid mnot necessatily be the same ‘as those operat~

follows. Consider the following analogy.

Sonig : Repertoire ::

(8) score : melody.

(3) instrument : artist

c) solo : chorus .
m) benediction ¢ church
(E) suit : wardrobe
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Assuming that the most impottant consttained wotd associations

be those amorng the left—hand teris and those among the tight—hand
terms, the item can be split into its left- and tight—hand components.

This serves the added purpose of keeping the word association

tesponses from being contaminated by subjects inadvertently using

the relationships between words of a given pair. Thus; for the
above item; there were two items In the Word Association Measure

shown in Appendix A. These are:

A. SONG
Least _Most
Related Related
1. score 1 2 3 4 5
2. instrument 1 2 3 4 2
3. solo L 2 3 4 =3
4. bvenediction 1 2 3 4 2
5. suit 1 2 3 4 5
J: REPERTOIRE Least _ Most
Related Related
46. melody 1 2 3 4 5
47. artist ES 2 3 4 2
48. chorus 1 2 3 L 5
49. church X 2 3 RS 2
50. wardrobe 1 2 3 3 5

Note that in the actual medsure, the two sets of terms are sepatated

by severax Intervening sets; to further insure thct only the '"verti-
cal" associations are used.

contexrual consttaint. This can serve :he examinee well if a'he B
short range context provides suffictent PI and if he or she uses the

FI tu eliminate impiausibie choices, bst reserves judgment about

making a final choice based on the alternmative that best fits the

imﬁediate context. The latter precaution holds; because the answer

that seems most plausible when only short range context is considered

does not necessatily provide the best fit to the entire sentemnce.
In order f¢ test the stability and adequacy of examinees”’ use of
short rangze context, the supplementary measure included cquestions
calling for the rank ordering of choices when only limited context

is provided. These questions are shown in Appendix A
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Recognition voecabulary. Vocabulary plays a particularly
central role; of course, in answering antonyms. Omitting versus
responding in the case of very difficult sted words is of interest,
because in such instances most low-scoring examinees will have no
tational basis for eliminating any of the alternatives: Examinees’

answering behavior when very difficult words are us=d as disttactots

is also of interest. Becauee antonyms tend to be itams of the "one

ctearly correct answer" type; a candidate who recognizes one of the

alternatives as the opposite to the stem word can select that choice
with confidence; even 1if one or more of the other alternatives is
unknown to him. )
{
Vocabulary timitations aiso pose a problem in guessing sttategy
ofi some of the more difficult analogy items. If a stem wgtdﬁisignly

vaguely known to some examinees; such as the word '"repe ~oire" in

the analogy exzmple earlier; then those examinees would probably be

well advised to omit the item; having nc real basis_for answering.
Encountering analogy items with one_or both words of a distractor
that are unknown poses another protlem, related to the tendency for
analogies to be "best-answer," rather than "one right answer," in
nature.

In ordet to examine the resporses of the different subgroups of

examifiees to vocabularly material such as those described above

with antonyms and analogies; selected words from such items in the

I974 GRE were incliuded in the Recognition Vocabulary as part of the
supplementary measure-.

 Quantitative measure. In the GRE=Q, a knowledge of certain
mathematical terﬁinblbgy; symbbls; and basic computatiomal skills is

assumed. These include "average," "successive integers," knowing

the number of degrees in a right angle and in a circite; tecognizing

the symbols for representing inequalities, knowlng how to solve
simple inequalities; and so on. Where such information 1s assumed;
but is not in fact known to some examinees incorrect answers
presumably atttibutable to faulty quantitative teasoning may well be

examinees lacking such informationm have iittle ratiomal basis for

making informed guesses when confronted with items requiring

the basic information inm order for the intended quantitative reasoning
to be carried out- These considetations motivqted the development

fout items of backgtound tnformation were requested: sex; educationmai

status, majcr field of study; and years since fast attending high

school: Ethnic gtoup membetShip was already available because each

of the four subject groups was homogeneous in that respect.

]
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Methods

InstrumentS. The supplemientary data ware obtained through the
use of two instruments. The first, the Conitrol Test of Acadeiiic

Ability (Petetson, 1965), 15 a 12-minute multip;e—choice test of

indices of abiiity when more extensive data,; such as SAT or GRE

scores; are not readily available. The second; designed for the

present study, consisted of five parts: "Background Information,"

"jord Association Measure;'" "Using Contextual Clues,;" 'Recognition

Vocabulary;" and "Quantitative Measure." A copy of this instrument
is attached, as Appendix A. 1Its contents are described in the

__gjgggi The sipplementary data were obtained from four ad hoc
groups of paid volunteer collegerstudents.w 9& Blacks ac a major

Southeastern Black college; 92 Chicanos, 12 at a state univetsity B
and 80 at a community college in the Southwest; and 38 Blacks and 98

Whites at a state unmiversity in the Midwest. The percentages of

males in the four groups were approximately 45, 55, 30, and 40,

respectively. Means for Whites; Chicanos; and Blacks on_the_ 30-item
Control Test of Academic Ability (CTAA) were approximately 19, 13,
and 14, with standard_deviations of about 4. Thése values compare
to State University, State College, and Junior College tigans of

about 20, 18, and 15, and standard deviations again of about 4, as

reported by Peterson (1965). It should be noted that the swmall

sample sizZes, diffetences in grade level and in percentage of males

and femalez, and So on, make it quite inappropriate to consider the

results as teptesentive of the several ethnic and geographic group-

ings in any overall way._ Rather; the data should be read for the

purpose intended--that of describing the groups individgally iq
order to better interpret the supplementary data regarding word
associations; the ability to make use of contextual tlues, and so
one.

Data collection: At each of the four locations; data were

collected im two sessions; with experimental subjects about equaily

divided between the two: This was done to keep the group sizes at a
level that would allow careful monitoring of the data gathering
sessions. About 75 minutes were needed to administet the two
instruments. Each administration was personally conducted by the
duthor with the help of collaborators at the respective institutions.

Word Associations

In studying the possible influence of word associations on. the

answering of verbal znalogies; it must first be shown whether there

are sufficient differences in the associative strengths among the

choices in a glven analogy for examinees to be subject to a systematic
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associative influence on their answering behzvior. Secondly, the
differences among analogy choices in theéir relative dttractiveness
on a putely analcgical basis must be determined to provide a

for responding. That is; the ratings of assoclative strength can be
used to establish differences in relative associative attractiveness
among the choices within items. If the precence of such intra-item
characteristics is established the responses of selected examinee
groups to the analogy items may be examined to determine whether
these responses reflect 5usceptibility to the potential asqociatiVe
influence inherent in edch item. However, the role of logi:ai

attractiveness confounds the assessment of associative sttength as a
determirer of reszponse.

In the yresent study, this confounding could not be fully
analyzed. To explore the relationship between item properties and
item difficulty, measures of each of the two potential answer
tendencies were used.

' Constrained word associations. Relative ccnstrained word

association values for selected analogy items are provided inm Table 14.

They are derived from responses of the four groups of students

who completed the Word Association Measure shown in Appendix A. As

noted earlier, each of the word-association "items ~was made up of

analogy items. In the table; the word clusters in the,"itemsffbgiéﬁ
been regrouped, Sso that Wbtds ftbﬁ the same Stem pair (e;g:; CISTERN
and WATER) été adjacent, and are in the order to be used in subse-

For each subject group; the average of the five word association

means involving a given cluster of stimulus words is necessarily
3.0. The potential range of mean values within a set of five is
from a low of 1.0 to a high of 5.0. The observed range varies with
becth the cluster of stimulus wotds and the student group. For
example, means of White students”’ associative rankings involving

CISTERN ranged from 2.07 for "official" to 3:76 for "vault;" Cnicano

rankings of the same five word pairs ranged from 2:43 for "shower"

to 3:63 for "museum." Word association means involving the stem

Y@?ER,YgfeWMQEE shatply differentiated within student group, and
more highly consistent between gtoups- The weekest association tQ

Chicanos; the strongest association was to "cloud " yith means of
4.66 and 4.58, respectively.

means suggests a clear-cut differentfation in associative sttength

within each set; particularly when the stem word is a familiar one;
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Table 14
Megns of Constrdided Word ASsozidilun Values, bv Student Group
o - - Ad hoc student group
Stimulus White  Chicano SL Btack MW Black Overal
words (N=98) — -(N=92) (N=94) (%=38) mean
K: CISTERN o o .
51 shower 3:19 2.43 2.60 2.55 2.73
52, official 2.07 2.67 2.49 2.91 2.%0
53. science 2.78 3.16 3.01 3:39 3.03
54. museum 3.18 3.63 3. 39 3:2 3.37
55. vaalt 3.76 3.10 3.52 2.9k 3:46
C. WATER o o o o -
11. cloud 4.66 4.58 .62 4.62 $.62
12, power 3.82 3.70 3.58 3.57 3.67
3. matter 3:.33 3:07 3:30 3:41 3.26
4. antiques 1:26 1:36 1.46 L:56 1:37
15. wvaluables 1:94 2.27 2.09 1:95 2.08
A. SONC o o N o
L. score , 3.28 3.03 2.69 3.11 3.02
2. instrument 3.73 4.07 3.79 3.83 3.89%
3. solo 4:40 4.04 4:.70 %.56 5.30
4. Dbevaliction 2:29 2:34 2:30 2:19 2.35
5. suit 1.31 1.43 1.32 1:39 1:36
J. REPERTOIRE o o o -
46. melody 3.48 3.50 3.43 2.97 3.38
47. artise 3.29 3.35 3.00 2.97 3.18
48: chorus 3.38 3.55 3.64 3:77 3.35
49. church S 2t 2:44 2:43 2:66 2.76
50. wardrobe 2.75 2:26 2:49 2.63 2:32
N. ANACHRONISM o o o o o
66. atheism 2.39 2.886 2.8L 2.77 2.69
67. fallacy 3.53 3:32 3:43 3:16 3.30
63. propaganda 3.72 341 3:37 3:30 3.54
69. artifact 2.38 2.62 2:67 2.93 2.60
70. criterion 2.97 2.79 2.45 2.81 2:75
E. ISTORIAN o o o o o
21. skeptic 1:33 1:92 1.89 2.08 L1.90
22. togician 3.09 2.95 2.79 3:22 2.98
23, politician 2:88 2:69 .76 .86 2.79
24. archaeologist 5,47 4.34 464 i.17 4:43
25. statistician £.73 3.09 2.92 2.70 2.88
(continued)

<N
Qe
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Table l4=-continued

__ . _ Ad hoc_student group

Stimulus White. Chicano SE Black MW Black Overall
wjords - (N®98) - {N=92)_ - - (N=94) — _ - (N=38) — — - mean
'PirlNVIDWIVOUS o
76, XXXXX 2.77 2:72 2:52 2.32 2.63
77. xxXXxX 2.99 2.97 2.82 2.87 2.89
758. xxXxx 2.96 3.03 3.14 2.93 3.03
759. =xXXXX 2.9¢ 2.91 2.92 2.67 2.89
80. xxxxx 3.43 3.37 3.55 4.17 3.5%
M. ODIUM
6L: XXXXX t.77 2.49 2.49 22§ 2,34
62. xXXXX 3.67 3.29 3.17 2,97 3.33
3. xXXXX¥ 3.51 3.18 3.23 3.50 3.33
64 . XXXXX 3.09 3.06 3.06 3.25 3.09
65. xXxX%XX 2.95 2.98 2.98 3.03 2.98
0. DIFFIDENT
71:  xXxXXX 2.3% 7:.85 3.05 3.00 2.76
72.  XXNXX 2.74 2.74 2.79 3.00 2.79
73.  Xxxxx 3.31 3.32 3.38 3.07 3.30
74. xxxxx 4.02 3.88 3.82 3.57 3.81
75. XX¥XX T 2.62 2.22 2:.19 2,34 2.4
G: CONFIDENCE
31, xxxXxx 2.63 2.96 2.48 2:63 2.69
32, xxxxx 1.90 1.89 1.95 1,91 1.91
33, xxxxX 3.74 3.7¢ 3.82- 3.78 3.77
34, wxxxx 3.04 2.69 2.9 2,71 2.87
35,  xuxxx 3.68 3.73 3,81 4,03" 3:77
3. SKUNK B ,
5. camel 1.37 1.77 1.32 1.43% 1.5z
7. porcupine 5.%0 .21 5,22 z.31 3,28
8. lion 2.49 2.57 2.66 2.39% 2.53
9. cat 3.96 3:47 3.88 3.6k 3:76
10; thound 2.77 2.88 2,71 3:25 2.84
H, SCENT o o S L .
36. hump 1.87 1.86 -.09 2.903 1.85
37 . quill 2.83 2.71 2.78 2.68 2.77
38. mane 3.26 3.19 3:.29 3.32 3:26
39. whisker 3.82} 3:38 .3.83 3.92 - 3:77
40; ear 3:22 3:65 2:99 3:05 3.25
(continued)
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Table l4-—contiruad

- Ad hoc student group

Stimulus White Chicano SE Black MW Black Overall
words o (N=98) (N=92)  (Ns94)  —(N=38) mean
F. OBSESSION N
26. amotion 4.40 4,43 4:3% 4.50 4$:39
27. Authior 1.55 1.58 1.7L 1.74 1:63
28. experimentation 2.17 2.41 2.72 2.42 2.43
29. thought 3.57 3.75 3.68 3.92 3.69
30: vigit 3.32 2.8z 2.59 2.462 2.85
D. IDEA , , ,
1&. thought 4.79 4,66 4,83 4,66 4.75
17. vplay 1.33 1.52 1.37 1.3k 1:42
18. theory 3.63 3.97 3.68 3.60 3.74
19. dream 3.31 2.84 3.30 3.23 3.15
20. acttention 1:.95 2.01 1.83 2.11 1.95
I. SUPPLICATE
41, xxxxXx 2.58 3.45 2.53 3:77 2.53
42 {XXRK 3.586 3.79 3.73 3.31 3:685
43, XREXX 3.29 3.49 3.59 3.51 3.46
44, wxXXX 2.58 2.70 2.29 2.57 2.55
43, xxxxx 2:91 2.54 2.86 2.83 2.78
L. HUMBLE 7
56. XXXXX 4.75 4.55 4.7a 4.59 4:56
57 XXXXX 2.52 2.78 2.58 2.59 2.61
58 XXXXX 3.23 2.67 2.90 3.27 2.98
590 xRAKX 2:39 2.64 2.53 2.73 2.54
60. XXX - 2.12 2.38  2.33  1.82 2,22

Note: In oxder to maintain the security of fest items still in use; the

deleted.
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such as WA*ER, SONG, or HISTORIAN. ,"leatly, the groups petceive

distinctions to the task, and report differentiation in associatione.

~ There is a general conmsistency iIn the ranking of word associa-

tion means for each cluster of words across the four student groups.
This consistency is apparently strongest in instances where the Stem
word appears to be well-known. For the cluster of associations
involving 4 rare word like CISTERN, on the other hand, diffétences
in relative assoclative strength interact with student group. The

word "vailt," for example, has the highest association vilues with

CISTERN for White and 'SE Biack students, but middie-lev 1 ones for

€hicanos and MW Blacks. S8imilarly,; "official" tends to be seen as

least assoctated by Whites and SE Blacks; but to have a middle. level
of relationship to CISTERN fot the othet two scudent gtoups. With

across student groups fot difficult Stem words appears to be a

secondary effect, resulting from a comptession in the range of word

association means &cross the five sets ino a cluster. Representa-

tive of this effect are the means involving the stem word ANACHRONISM.

For each of the four student groups; the five words related to ]
ANACHRONISM fall into. essentially two levels: assoclative means for

"atheism,;" "artifact;" and "criterion" are consistently lower {2.38
to 2.97); with little differentiation among thew, and those for
"fallacy" and "propaganda" consistently higher (3:16 to 3:72).

In genetal, then, the findings of the word association measure

indicate a marked comparabiiicy among the groups. While some

diffetences exist, the approach of the groups to this specialized.

task calling for dealing with item components; 17 in the main highly

similar: The impiication would be that the appiication of associa-

tion in response would be similar for the groups.

 Because 41l 16 stem words used in the a%ove analyses were
included in the Recognition Vocabulary measure, information from

the latter was used to see whether the differences in the differen~

tion among mean assoclation values within student group for each

cluster, and the comsistency across student groups; are related to
the recognition level of the stem words. Five of the 16 words had

low recognition values for all four student groups. In the order of
their appearance on Table 14s; these are: CISTERN, ANACHRONIEM,
INVIDIOUS; ODIUM; and DIFFIDENT. A sixth word, REPERTOIRE, was
matginally unfamiliar to Chicanos and SOutheast Btacks: 4&i1  ther

stem words were well~known to all four _groups of students. In

general, recoznition level is related to association values.

Table 15 reports the correlations of associatiom across

gtoupaa These data provide evidence of considerable comparabiiity

in crnstrained word associations; sufficient to warrAant averaging
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Table 15
Correlations between Student Groups' Mean
__Constrained Word Associations, for Ltems
Grouped by Recognizability ©of the Stem Word

) _ Ad hoc subject group

Ad hoc

subject 7
—group - -——— - N - - - White Chicano SE Black MW Black
White 98 -— 96 97 96
Caicano 92 73 —— 96 95

SE Black 94 76 91 - 97

MW Black 38 55 76 76 =

Note:

Correlations above the diagonal are for the 55 word-associations

involving the 11 high~recognition stem words; those below the

diagonal are for the 25 assoctations involving the 5 low-recognition
stem words.

oy
N
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across groups to get overall mean values for the word associations.

At the same time, these data provide stroig confirmation of the
relationship between recognizability of the stem word and between-
group consistency in constrained work associationss Between—group

correiattons for word assoctations involving the il familtar stem

words were all .95 or higher. Of those for associations involvtng

the five relatively unfamiiiar stem words; the lowest was :55,

between Whites and Midwest Blacks,; and the highest was .91; between

Chicanos and Southeast Blacks. The other correlations involving the
unfamiliar stem words were in the .70°s.

evidence bearing on the relationship between stem~word familiarity

and the degree of differentiation between weakest and strongest

constrained word associations. The maximum possible range between

association means within a cluster is 4.0 (one word rated 5.0;
another rated 1.0). For the stem-word CISTERN; the range in overall
means was 3. 40 - 2,46, or 0.94. Ranges for the other difficult )
stem words; ANACHRONISM, INVIDIOUS, ODIUM, and DIFFIDENT; were o. 94,
0.91, and 1.36, respectively. Ranges for two of the other Stem
words were of similar magnitude (1.:19 for REPERTOIRE and 1.10 for

SUPPLICATE), but those for the remaining stem words were sSubstan-

_tially higher; themcelves ranging from 1.82 for SEENT, to 3:25 for

WATER; and 3.33 for IDEA. it is clearzithen, that there was a

strong tendency for lower-recognition stem words to yield less
differentiation in word association strength than did the higher-

recognition stem words.
Distracter characteristics. Indices of associational strength

and anaiogicul strength characteristics are presented in Table 16.
These are 1) average constrained word associations ratings and

2) judged analogicai strength: Each value of the Associational

Rating in Table 16 is the simple average of the values for the

respective item components. Thus the associative rating for

Choice A of Item 1 in Table 16 is the average of the associative
rating for CISTERN - shower (2.73) and that for WATER = cloud
(4.62); i.e.; 3.67. (The separate associative ratings are given in
the 'Overall mear' coluid -of the Table 1% data.) This method of
combining associlative ratings seems appropriately sensitive to the
degree of differentiation in associative strength among the five

choices presented with each of the stem words. Thus, the associative

relatively more to differences in che combined associative ratings

0.94.

The range of these average associative ratings across the

choices for each analogy item is given in the parenthetic entry







Table 16

Cholce Attraction Indices Derived fron Supplementary Data, and Response
Perceiitges for Data-Tipe Grouss for Selected Aualogy Lteds

et g v et

Suppl:  Judged

ssoc,  analog.
Response cholce . ritdng  rating

Response percentages
for Data-~Tape roups

Nales . females
Ch Bl B Ch Bl

1. CISTERN : WATER

.

Onit o .
A shovet ¢ cloud BN 125
B offfclal : poger SRR
C science : matter 3.l 1,75
D posenn : antiques 2.3 400

*E vault ¢ valuables 206 500

(Choice dif.erentiation) (L) (3.8)

(Vo response data for this Jten,)

b 0 1 Lo

. SOC ¢ REPERTOTRE

[ oo

Onedt _ B o
A score : meiody 3.0 1.25
B instrument : artist 352 1D
€ solo ¢ chorts 00 300
D benedfctton ¢ chur:) 236 330

*f sult : vardrobe _ L% 5,00

(Choice differentiation) (,1) (3.8

(Vo respanse data for this item,)

s -

6

ERIC

Full Tt Provided by ERIC.

-~
<

(contnued)



Table 16 = continued o o
_ Choice attraction index Response percentages

Suppl.Ss' Judged for Data-iape Groups
assoc.  analog. ~ Males Females

Response chotce . rating rating Wi Ch Bl W Ch B

3. ANACHRONISN : HISTORIAN

Omit _ v 20 U 13 18 0y
& athedsn : skeptic 20 L A T
*§ fallacy : loglcian 319 5:00 b 0 A B8 % B
C propeganda : politician 3.16 3.25 6 #H 2 9 15 2
D artifact : archaeologist 351 350 /5 R T Y R VR I )
E criterdon : statisticlan 282 2,00 5 11 8 5 1 6

(choice differentiation) (L.2)  (3.8)

(Item associative respons: tendency) (3.2) (3.6) (3.5) (3.25 (3.75 (3.8)

h; INVIDIOUS : GbitM

52 49 58 55 46
E R T
12 4 10 15 9
2 5 10 18
8 17 3 6 10
9 13 4 9 9

¥ 30000K ¢ 00K 205,00
B oo ¢ oo (ST
R L6 3.5
Do : moox 299 3.90
E xoxxxx ¢ xoo0 32 200

(chodce differentiation) 0.8 (.9 T

(Ltem assoclative response tendency) (3:8) (&1 (4:2) (3.0 ) (40

oo ON Ol O

5, DIFFIDENT : CONFIDENCE

Onit N ¥ 0¥ 20 ¥ B 0N
A XXKXX | KRR 272 300 0 i1 U o B8 L
48 X000+ XI00KK 235 5.00 0 6 18 u 0 4
C 07K | 30000 L% %50 y n % 0 W =
D KXKKX | XRKXK 3.3 2.50 o0 a 0w B o
Eomxx @ oxxox L6 1,00 oo 11 o 18 19

(clioca differentiation) SR 3 1) B U0 L _

(Iten as5ociative response tendancy) 4.2) 4.3 3 @0 ) W.H
7'1 (continued)

72

—T9+



Table 16 ~ continued _ _ ] i
- _ Cholce attraction index Response percentages

Siippl.Ss' Judged  for Dats-Tape brows

assoc,  analog. Males ~ TFemales

 Response cholee - ratog ratig W Ch Bl W Ch Bl

6. SKUNK @ SCENT

Omit

A camel : hump 1,74 3.50

%B porcupine : quill 3.52 5,00

¢ lion : mane 2.92 .23

D cat ¢ whisker 3.6 100

Fbond tear 30
(choice differentiation) , 2,0 (3.0 S
‘Ttem associative response tendency (2.8) (3.0) (3.0 (2.8 (3.0 (5.0)

e I

o 'I—‘II\J [ &, B
=
oo AND
L~
Clal\—-'-'c;bi-
£~
wn L.q’

! v
TS =) v

1

7. GBSESSION : IDFA

Onit L L R Y B | B &
A emotion: tnest- 4,51 3.2 1w o un B3
Bauthor : ploy Lt L2 1r 3 4 0 1 3
C experinertation : theory 3.8 050 o3 15 B
D thought : drean 343 3.0 souono5 1 8
*Evigll : atraition 241 4N 4 1 B 4 8 L
(choice differentdation) (%1 (3.3 L
(Ite assoclation response tendency) (3:5 4:3) %D 3.3 .0 @2

8, SUPPLICATE : RUMBLE

*Ondt % % ¥ A % W
A xooxs ¢ XKKXK 3.60 2,50 6 0 28 % 2 2

B XKREK ¢ KKK 313 35 2% 0 W % 12

4 ¢ o B/ J 8 5 4 i 38
D KXRKX ! XXKXK 255 125 5 5 4 3 8

E o0 | oo 250 %5 6 10 0 g8
(chofce differentiation) (L) 3.5 L
(Item assoctation response tendency) G0 4.0 42 &1 G1) @)

O
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called choice differentiation. The theoretical maximum differentia-

tiomn is again 4.0. But the possible maximam is necessarily limited

tc the average of the differentiations for the twoc component associa-—

tive ratings; and the possible maximum is achieved only when the

independent "halves of the association task agree. Thus; ror item

7, OBSESSION : 1IDEA; the Choice A words were each highest in associa-
tive attraction, and the Choice B words were each lowest. The
resulting choice differentiation of 3.1 wasithe largest one observed

among the eight items. Item 1, CISTERN : WATER, provides a countar

example. There the chcice differentiation of 3:25 for associations

to WATER, averaged with a choice differentiation of 0:94 for associa-

ticns to CISTERN,; implies a theoretical maximum choice difference of

2.1 for the combined associative rating. _However; the high combined
associative rating observed for Choice A (3.67) is derived from a

high value for WATER-cloud of 4.62 but a low value for CISTERN-official
of only 2.73. Similarly, the low combined associative rating

observed for Choice D is derived from a very low association to

WATER combined with a moderately high one to CISTERN, for an average

of 2:37: The resulting choice differentiation is assoctative rating

for Item I was just I. 3, substantially lower than the possible
2:1.

ciently large to demonstrate a potential for a large word association
factor in examinees’ responses to analogy items. Since the max lmum
theoretical choice differentiation is 4:0, the observed minimum,

median, and maximum values for the eight analogies of 0.80, 1:25;

and 3.10 may also be considered as 20, 21; and 77 percent, respec-

tively; of that maximum.

among the choices for each item were developed as a supplement to
the associative indicator. Useful a priori ratings of analogical
values amiong ltem choices could by no means be assumed. Two criteria

would haVe to be met: (1} there would have to be good inter—judge

agreement on such ratings, and (2) there would have to be sufficient

differencas in analogical value or goodness across the five choices

for each item to give a reasonably high discrirination level among

Four judges-—the author and three other _persons Eéﬁiiiar
with writing and editing analogy items~-provided the ratings,
using the insrructions shown in Appendix B. Here, of _cotirse,

each one into its left—hand and right-hand components; as had

to be done for obtaiming word association values.

Ratings,; that of good inter-judge agreement, was well met. The

75
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average cbrréiatibﬁ isé'taééﬁ in&ividuai juagés was t = ;?6- the

four judges was r = .90.7 As indicated by che Judged Analogical

Rating columin in Table 16, the second criterion, that of adequate

discrimination in analo"ical ratings acrosg the five choices for

s also ’ Associative
Ratings; the theoretical maximum differentiation between highest and
lowest ratings was 4.0. For the Judges’ Amalogical Ratings; the
median Choice Differentiation value was 3.8; or 95 percent of the

theoretical maximum.

each item, was also well met: Just as for the Student:

The judged analogical zatings among the five choices for

each item provide a measure of choice attraction based on inherent

logical reasonableness. For examinees properly understanding

and following the analogies directions,; these ratings should reflect
the attractiveness of the several choices on an analogical

basis. Those fully able to Solve a given analogy item would, of
course; select the correct response, which would have the highest
analogical value. ThoSe next to the highest in the ability to solve
the same analogy would presumably be selecting between the best two
choices,,unable to definitely identify the corrernt cholce becaudze of

the subtleties in relationships, or vocabutary timitations,; etc.;

but able to eliminate the weaker choices-~i.e.,; the choices with low
analogical values.

The data in Table 16 also include, for six items, actual item

analyses data for Whites, Chicanos and Blacks separately by Sexs
These data were derived from the sample of Decemter 1974 test

candidates. & fundamental question in the application of indices

such as the ratings of associational znd analogical strength is

their zctual relationship to candidate behavior. In attempting an

assessment of this relationship; the first decision was to eliminate

the key and to consider the properties of the wrong answers only.
The second decision combined the _sexes by averaging the percentages
reported in Table 16. Then the foiur distractors for each of the six

items were systematically ranked on five criteria: as=ociational

ratings; analogical ratings, and relative "popularity" for Whites,
Chicanos and Blacks, respectively. Values of Kendall’s Tau were
computed as measures of association between ranks: Table 17

presents these values.

This table shows that Items 3 and 7; the middle difficul*v
items; have the strongest relationship on both indices, while item 4
18 the most poorly predicted itedi. In gereral, the two indices tend
to show rough similarity of values, So that either might explain the

popularity rankings of the item data. It is plausible to interpret

the fiiu’ings as supportive of modest associational strength for each

index. The best test of overall significance for these data

~r
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Table 17

Relationship of Distractor Association Stremgth and Distractor

Analogical Strength to Proportion Selecting this Distractor

Association Streagth -

Item White Chicano Black
+1:00 +1.00 +
-0.18 .00 + .33
.00 .00 + .91
.00 - 33 - .33
.66 + .66
.33 + .33

o0~
H o+

Analogical Strength - -

Ad hoc subject gioup

Item White Chicano Black

+1.00 +1:060 +1.00
=0.55 ~0.66 -0.33
-0.66 -0.66 =0.55
-0.18 +0:55 +0.55
+0.55 +0.55 +0.55
+0.55 +0.55 +0.18

Eo N VU

o~ oy W

A1l entries are values of Kendall's Tau. 11 of 18 entries
are positive non-zero, a pattern significant at the .05

level /p=:036):

7
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seemed to be the exact probability computation of the nymber of

positive nonzero values they contain. For rankings of four things;

a positive nonzero value of Tau is achievable by chance with_a
probability of .375. Thus; the 11 of 18 positive nonze&ro Values
for each indicator yield an overall finding of significance at :bout

the .05 level.

The toughness of these proceSSes is indicated in the Iinking
of ratings by small ad—hoefsamples to item analySes findings in

the assessment of relatiomship. This should be borne in mind in

assessing the modest resuilts reported; further work with item

component strateglies seems indicated by these results.

The Contextual Clues measure consisted essentially of truncated

sarntence complation ttems: The truncation consisted of the deletion

of matorial before and/or after tne stimulus blank in the stem.

This dzletion shortened the range of verbal stimuli which could be

used to éénefate an anéher., ‘The task, then, offers information on a

1ogically different in kind from the full-item process wbich the )
item type demands. Put anoiher way, this says that the fundamental
cognitive task required by the contextual clue items is very similar
to the task that the iintruncated iteiis demand. ThHere i§ less bagis

for asserting that there s a correct answer, one iogiCaliy compeiied

usage; but the task is basically the same: select the response
which; in your judgment; best restores the intended meaning.

_ Table 18 presents the mean ratings for the various reSponSes
for the various groups. The clearnst patterns concern the "key,"
the answer which is most attractiva. For two items, B and E, the
groups tend to indicate the presence of a basically unEQuivocai

"key," and to agree among themselves on what it is. The average

rating strength for these ''keys" across the groups differs very
iittle:. In B; the means vary from 4.0 to 4.36; in E, from 4.29 to
4.45. Item E offers iz most plausible distracter; in number 24,
"obsequious;" the range of its values across groups 1is quiie small:
2.92 to 3.22.

Item D almost reache:. tiits level of intergroup agreement.

breaks the pattern. Whereas the other three groups found manifest"
a cleav second cholce; MW Blacks made it their "key.'
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Table 18

Means of Contextual-Clue Response Ratings; by Subject Group

_Ad hoc subject group

White

(N=98)_

SE Black
(N=94)

Chicano
(N=92)

MW Black
(N=38)

Overall
mean

LR eeSsT == s

::gTOWth is mot a ____
rocess for all people...
uni form
healthy
simple
progressive

- :problems that are difficulc
oday may become tomorrow.

. 1insoluble
. manageable
. dissipated
. prominent
. vital

..pervasive fsature of human
its capacity.. -

ntellect is

. finite

. remarkable
. boundless
v limiczd

. .geese no territorial
ehaviot. :
identify
merit
divilge
. accapt
, manifest

..he was famous for his

and irresponsibile

shavior: ::
bizarre
penurious

cavaltier

obsequious
licentious

4.28
2,12
2.55
3.36
2.66

2.97
4.27
2.59
2.56
2.61

2.49
1.92
3.93
3.94
2.72

WINININ W
OO\ 100 IN)
DU O oy

4,45
2:45
2.33
2.92

2.85

3.72
2.46
2.40
3:38
3,01

3.19
2.31
2.65
3.68
3,17

2.35
4.18
Z.53
2.84
3:01

4.01

2.45
1:90
3:.96
3.91
2.83

N W W NN
N 0O~ O
O o~ O,

FHRN N N W
= 00:08 N O
VO IO N D
£ PN IR W
NRORR M= O
Wi Qg ~1 =
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2.79
2.490
3.08
2.34
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OV 001 £~ W OV
O W Ove

2.76
1.97
3.73
3.81
2.75
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o e
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Items 4 and C showed spliE~"Eey responses. On Item C this
was found for all groups; and in a similar wmanner. Neither #13
nor #14 were distinguisbable in this context. Item A showed
Whites preferring #1, "uniform" to #4, "simple," and clearly.
Only the SE Blacks mirrored this split, and then in a more muted
manner. On Item A, dlso, the minority groups seemed to rate

"progressive' as morz plausibie than the White group did.

The homogeneity of these results across groups is interesting.

There are kuown differences in levels of success on verbal material
for the wvarious groups. Sucit differences could be interpreted as

tased upon solurion—procefs problems; problems which would be

exacerbated by a short range task of the type here posed. That isg
the basic inferential task which the sentence completion items and
the contextual clues pose is one of deducing a proper fat, of

ethnic groups differ in the item task, one would anticipate their

a progur replacement from among the aiternatives. Knowing that

differing in the short-range task. Yet; in general; there do not
seem to be differences which might explain item-success differences.

Only Item & offers such a patterr among these items.

factors. imbaiances in the quantity or quaiity of exposnre to

systems derived {rom competing language systems such as span-Sh or
Black Englisﬁ. Thé ékploratlnn of such coﬁpléx hypothéééé waé

asked to suppiy self-ratings of word recognttion.

These word-recognition values have been discussed earlier
in the context of the analogy items. As stated there; some of the

words were derived from the test content of the _analogies; and they
are useful 4in interpreting the results of that "item decomposition”
study. The word recognition values had potential relevance also for
the antonym items, which consist sSimply of single-word stimuli, as
the stems of items, cnd primarily single words as distracters.

Whtle the sentence compietion items offer more basis for deriving

meaning through inferenef from context; recognition differences were

plausibiy a potential source of explanation for this item type; as
well,
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There were 69 words n the recognition task. The selection B
principle was test-centered, in the sense that the specific form of
the GRE which figured in the data-tape analysis of Phase I was

reviewed for possibte words to use: Words were <eiected from any of

the three item types: antonyms, anaiqgies, ~and sentence completions.

Further,; words derived from either stem or responses to items.

The rating scale ranged from very unfamiliar (1) to very
familiar (7), with a midpoint of 4.0. In the analysis, attention

was focused on wozds which were relatively unfamiliar, which was

arbitrarily defined as any word with a mean of less than 5.00 for a

particular group

Seventeen of the 69 WOrds were judged relatively unfamiliar by

tnis criterion for all of the four groups. These and 11 others were_
judged relatively unfamiliar by at least one of the groups. Table 19
presents the means for these 28 words: These values obviously
reflect bbth differences in tl'ie S'i.ib"]'e'ctiffel}" imposed interpretation
of the rating scale and actual familiarity with the words. The

Chicano group tends to give the lowest rating for the 28 words, the

MW Black group the highest, although this group is aot very different

from the White.

Table 20 appraises the consistency of ratings for the four .
groups, for the 69 words in the total 1ist and for the 28 words in
the "relatively unfamiliar 1list. For the totdl 1ist, the correla-
tions are very high. The distributions are markedly skew, however,
#., that the coefficiEnts could be more r=flecting agreement as to

wrich specific words are unfamiliar than agreement on the level of

unfamiliarity for these words: This latter aspect is better retIECted
in the below-diagonal correlations; based on the 28 "unfamiliar"

words. The high average level of these coefficients indicates that
ou the whole the groups did reflect similar relative judgments.

Wnile SE Blacks and the Chilcano group Seeti most different, their
COLLclatiOn of .82 is stili SubStantial. "Estrange," "conciliate"

and "odium" (onstitute words which are judged relatively easiei by

' Chicanos vis—a-#is SE Blacks, while "antecedent;" "eccilestasticai;"

"hyperboles" and "proliferation” are judged relatively easier by SE
31iacks vis-a~vis Chicanos. No clear rationale for these specific
findings emerges. Nor are there any obvious potential content-based
interpretations of other intergroup differences for specific words.
"'Plenum" and "hiatuses" are the most unfamiliar words of all.

These high intergroup correlations have some bearing on the

cources of known group differences in item successes. The more

éénefEE kinds of informatior reflected in the recognition levels do

an
[ 0N
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Tabis 19

Mean Recognition level of selected

vocabulary i ems; bv subject group - e
&d hoc subject group
vocabalary White Chicano SE Black MW Black
Item (N=98)  (N=92) - —(N=94) - - (N=38)
3. acridness 3.49 2.69 2.87 3.34
5. anachronism 4.00 3.15 3.65 4.67
8. antecedent 5.66 4.48 5.62 5.81
10. cistern 4.83 2,51 3.01 3.45
13, conciliate 4.41 4.73 4.68 5.50
15. corroborate 5.16 4.52 5.14 5.84
17. diffident 4.15 3.87 4:32 4.87
22. ectlesigstical 4.6 3:16 4.45 4:24
23. estrange 5.17 4.85 4.43 5.86
24. exigencies 2.59 2.54 2.54 3.4t
25. expedience 5.30 4.42 5:17 5:58
28. Theinous 2.96 2.79 2.99 3.19
29. hiatuses 212 L9 2:37 2:53
31. homimid 3:05 2.6%1 3.12 3.66
33. hyperboles 5.74 3.16 4.67 4.78
36: incommodities 4,78 4.89 5.23 5.58
40. invidtous 3:12 3.23 3.48 4.16
44: odium 3.01 2.87 2.63 3.26
46. paucity 2.77 2.25 2.92 3.26
47. placate 4,04 2.99 3.54 3.86
48:; plenunm 2:21 1.87 2.00 2.81
50. progenitorship 3.19 2.37 2.70 3.19
51. proliferacion 5.20 3.52 4.68 4.57
52. promulgate 3.27 P 3:36 3:2¢
54. repertoire . 6.16 G.oois 5.11 6.05
58. secular 6.23 4.88- 5.79 6:05
66. surfeit 319 2:65 3.12 3.19
66. tenacity 5.07 4:.69 4.83 5.08

Note: Recognition levels are self-ratings of word recognition, on a
7 point scale ranging from 1 (words with which you are

completely unfamiliar) to 7 (words with which you are very familiar,

and have no doubt regarding their meaning):

groups are not included in this list.
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Tabte 20

_ Correlations between Subject Groups' Mean
Recognition Levals for Selacted Vocabulary Items

ad < - l -

subject _Ad_hoc subject group I
group N White Chicano SE Black MW Black
White 98 o 9% 97 96
Chicano 92 97 -~ 97 97

SE Black 94 95 82 -_— 98

MW Black 38 95 91 91 ==

items. Those below the diagonal are for the subsat of
28 Vocabulary Recognition items receiving an average
recognition rating below S5.00 from at least one of the

four subject groups.

83
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indicate experienc: with the ﬁaras. Within the limits of tﬁé study,

Translated into practical consequences for test developers, this
means that there is little evidence of a specialized subvocabulary
of words which are intrinsically biased against some one group or

the other. If there are domdains of vocabulary which are inappropriate

for testing for various groups, they are not revealed in this

1imtted amatysiss

{
The fundamental hypothesis underlying the exploratory research
in the present study is the caoacity to isolate componient activities

associated with item response: In the case of the verbal materials,

such component activities retained the structure of multiple-choice

questions. t is; the tasks in the Word Associations, Contextual
Clues; and : .ognition Vocabulary materials all involved a selected

response from a prédefined set. All entailed recognition processing.

The quantitative measure L*parted sUmeWhat from this model.
In all, theare were 29 quantitative tasks,rof which 24 Were
"free response” questions. Thus, item 1 in Appendix A calls for
a constructed response tc the task "3r5-6) = ?" The Sﬁbjects had

to perform the cal:atations caliled for; with no guiding options

preseut s
Such data, then, are vf interest in several ways. First,

there 1s the basic attention to cthe level of correct response; the

percentage of a group that can generate the correct answer. Biit

it is also useful to consider what the actuadl errorieous responsie may

be if someone cannot perform the indicated operdtions. The summary

tables; therefore, reflect both of these kinds of Information:

Table 21 compar<s the four ethnic groups in terms of overall level

of success. Appendix A shows the distributions of the various kinds
of errors which were made.
A Briéé inépéction of the lcindé 'o'é ﬁiatnéiiiatical _operations

to '3tablish that Lhey involve only Very basic concepts expreSSed
in very sinple niumbers . Most wumbers, in fact, are sirngle-digit.

The "dif"?cuity" in such tasks, then, lies not in any intrinsic

GRE—Q,,one needs to commandfarready interpretation of the basic
operaticns which are sampled here.
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The content sampling is a curriculum-centered one; but
a téSt:téﬁtétéd 6ﬁé; Thé ﬁéttlcular 29 tasks which ~omprise the

thSEﬁ as the focus for this study. Some other GRE form migh* yield

a somewhat different set of hasic operattons- a group cf matinematics

educators would almost certainly develop a different balance of
samplings. _In the context of the present study, hiveve:; the
informal and test~centered éﬁptbith seemea ipproprdix.~»- If the
tiethod of "component analysis" used here seemed to ziv: zeaningful
results, a more systematic exploratisc o:f a wider acvuy of material
was clearly possible:

Table 21 reveals that the ad hoc Chicano group,; on the average;
experienced the greatest difficulty; and demous. rnted the least
command. of these basic operations. The 6ﬁly siut e t;ék for which

In cther cases, notably item 22, the absolute differcnae between

Chicanos and others was quite small: Buat the net effect is clearily

that their level of basic mathematical literacy; ¢s defined *n this

way; is lowest of the groups studied.

white group typically showed a high ordeér of success on
the: ‘tponent tasks, while the vwe Black groups were somew' .re

ihtf 2. -e. There tended to be gorrelations between the groups
in their level of success on the “tems, so that a task which was
more difficult . ¢ one group was -1so more difficult for the others:

Tﬁé tbﬁiéé of inequalities and af Geometry seemed to Bé most

glso difficult.i It is not easy tw see 1n the patterns of these
data any special group-content interactions. By a-. large, the
content area summaries, the sSubsat means reported in the parentbeses
below the data for a questiorn-set, 2how values which rank in

difficulty im highly similar ways for the groups:

;ppeuuix A presents the distributions of the mosL trequently

frequency Df response in proportibﬁs.r These specific Tesponses were
selected eirher because a lot of respon#eqts made them or because of

some presumed 1ogicai nexus to the problem. Wrorg answers not

L3
e
;.



Table 21

Percentages of Correct Respouses to
Quantitative Items in the Supplementary Measuve

_ .. _Ad hoc subject groun o

o S $;7§§st M. West qg?g;?t

White Chicano Black Black percen
level

Test Item (N=98)  (N=92) (N=94) (¥=38)
_ _Parenmthetical Notation

3 (5-6) = 9% 52 65 84

3 @) =7 = 96 76 89 92
4 (6-8) = 97 70 88 87
5 (2) - 99 76 97 95
5. =5 (=3) = __.___ 98 43
(Subset mean) (96.8)  (63.4) (84.0) (87.43

Fractions

5. 172 % 417 = 88 43 79 66 0

o QO O

hndLA JEEE ol

[V N
u

|

|

\

|

s
.

o]
|
4
1)
o O O

p 4 v 4 v [4 _ o L o o
3. 335;5§5—; - 9 79 35 92

(Subset mean) (91.0)  (61.0) . (87.0) - (79.0)
Roots snd Powers

100 A 35 57 0
.

o
u

100 75 57 100

93 73 go 92 0

100 67 9J §9 0

89 66 89 89 0

91 63 83 89 Q

¢tSubset mean) (95.3)  (69.7) (90.5) (92.7y S
Elementary Algebra

)

W ot N
[S) u\)—', (8]
W
[ | ®
[]

-~

[y
]

L %g = 140, N = 91 48 68 66 o

;s What is the sum of . _. ,
v and y + 22 80 41 67 71 0
+ If x = -2, then
X+ 5 = g7 64 87 84
(Subset mean) (89:3) (31.0) (74:0) (73.7) 0
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Table 71 (cont:)

] ~ Petventages cf Correct Resporises to
Quantitative Items in the Supplementary Measure

{Continued)
- Ad hoc subject group
S. East M. West Chance
] , White. Chicano Black. Slack. percent
Tes: Jtem- - - - - . - (4=38) (N=92) (N=94%) (N=38) level
S ; Averages
17. The average of B N o N -
1, 3, and 5 is 95 6l 85 74 4]
18. The average of 1; 2, o o o _ _

3, 10, and 1% is - 89 45 77 71 0
18. The average of - N N N )
1, 2, 4, and 5 is 96 53 83 82 0
(5ubsat mean) (93:3) _ (53.0) (81.7) €75.7)
. . Geomstry L }

20. How many degrees are

there in a right o B , B -

angle? 90 52 82 82 6
21, What is the total numier

of degrees of arc in a o , o o -

circile? 80 435 52 535 0
(:ubset mezn) _(85.0) __(47.5)  (67.0)  (68.5)
- . —_ _Inegialities - ,
27. If 10<x<20; ... 89 38 63 74 0.2
20, IE -2 Ly, .- 70 25 as 32 <0.1
29. If 2 <. 3, ::i: 79 16 62 68 <0.1
_ (Subset mean) - — - (79.3) - (33.0) - - (52.3) — (58.0)

=1
Miscellaneous; in Multiple-Choice form

22. (Identify consecutive B B 7 o N
integers) B 92 59 62 63 17
23. (Understand || symbol) 92 58 73 76 25

24, Identify {sosoles

tridngle) 64 37 43 26 20
25. (ldentify specifiad , N , B B

coordindte point) 76 46 63 . &8 20
26. (Recognize appropriace o L . N o

ratio) 96 60 72 79 17

(Subset mean) _(84.0) (52.0) (62.6) (62.4; (19:7)
é- R

Se« Appendi: A for complete itams




selected in this way are groiiped as "miscellaneous." Blanks (omits)
are also reported. ;

Observad frequencies for wrong answers are affected by a

number of factors: One such factor is czlearly the difficulty

of the item. in comparing the proportion of respondents who

will need to Le evaluated in the contex:t of associated differences
in number right.

the proportion demonstrating a giVen wrong answer, basing the

computation on only the group who gave nonright answess. This

gives an index of relative strength cf a given response for one

ethnic group. Thus, in ftem t in Appﬂndix A th wrong answer +3

answers for Chicanos- The second contrast, then, heightens the

impression that the groups differ "u this tendency. To facilitate

such comnparisons, Table 22 was de -loped: This lists any wrong

answers fo items whzch chowed a group difference of 20 percent or

mcra ir the index '"'proportion of all wrong responses consisting of

this r==zponse." The analysis was arbitrarily restricted to groups

a2

where 10 or more respondents showed zZvecific wrong answers.

o The differences in Table 22 t’Qu to coiitrast the Chicano and
S.E. 3lacks, as the least able groups. add tend to support the view

that S.E. Black errors, more so than Chicano errors, demonstrate an

“overt" faulty process. That is, more of the $.F. Black errors can

be iinked to plausible but faulty operations; such as 3(4)-7 = 0; in
ftem 2, where 3(4) is misprocessed as (3+4)-7 = 0. or such as_

faitling to divide to get the averzgz in Item 17; so that 1+3+5 = 9
is comput<d and 9 is made the answer.

Beyond these contrasting tendencieu for the group of S:E.

Blacks, the distributions show few dramatic differences. Individu~i

findings are of some interest in assessing the needs of gzroups for

epecific counsel: On Items 10; 11; and 12; for exawpie; while none
of these Whites emcountered any problems with 23 and 32, 9 |
Whites made the error 14 = 4. C(les-.lv 2 special literacy in
"powers of 1" canpst be presumed frvom a mora general mastery of

exponents.

88

ERIC

Aruitoxt provided by Eic:
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Table 22
Specific Responses Showing Differences Larger

Than 20% in Relative Attractiveness

Item Correct Incorrect Ad hoc Proportion*
Response Response Group
1 -3 3 S.E. Black 81.8
Chicano 45.2
2 5 0 S.E. Elack 40.0
Chiczaro 9.1
9 1,+1, 0 S.E. Black 10.0
Chicano 32.0
14 2,000 5 5.E. Black 40.0
M.W. Black 15.4%
17 3 9 S.E. Black _7:1
Chicano 111
M:W. Black 20:.¢
17 3 4.5 Chicano 8.3
M.W. Black 30.0
13 6 30 S.E. Black 27.5
Chicaro 3.9
19 3 12 S.E. Black 43.8
Chicano 4.7
20 90, §0% 180 S.E. Black 35.2
Chicano 6.8
White 60.0
21 360, 3607 180 S.E. Black 5C.0
Chicano 25.0
M.W. Black 58.8
White 75.0
28 (-2, =1, 0, 1, 2, 4] [-4, =-2] Chicano 5.8
i o Wnite 774u4735;5
*Proportion of all errors consisting of incorract respons.:
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. The linking of these results to differences in item performance
would be difficult. The knowledges assessed here are basically
components of the more complex GRE items. But the response distribu-
tibﬁé of the S E. Blétké and thé Chitéﬁds iﬁditété thét thé fbtmét

since they dppear to generate errors based on ore overt process

problems. Chicanos might demoustrate a flatter response pattermn.

In terms of the analysis variabies of Part I; Chicano response
distribi-zions would be expected to show higher vaiues of R.H. 1In
actual r2ct; the Black sample in Phase I showed slightly higher R.U.
values than the Chicano gioup. But Phase I consistaed of a national
samp’'e; and the comparability of the similarly-named groups in the
two samplcs is dubious. It cannot be established whether there are
qualitative differenees in the way these ethnic groups generare

Summarv_and Conclusions

This study was basically a search for evidence of {ntergroup
differences in responses to tests and to test-like tzsks. Essentially;
it was a compocite of seven zomponent inquiries. Thus,; there were
three substudies in Phase I and four in Phase I1I. The<e seven.
studies cover the GRE item~:.ype dor«® “--ic a number ¢f viewpoints

relevan: o implicit guessing beh ' stiidies in Phase I
centera d ou item anaiytic strateg test data derived from
an actual GRE administration. T 2s tn Phasas II contered ot
"item-component' strategies ani or . Jerived from sp2cial adminis~

trati~ns.

indicatiovs of intergroun differenceq- The groups conside‘ed wete

Whites, Chicanos, and Blacks. It should be roted, however, that the
groups studied in Phase II were ad hoc samples with no real potential

tor genmeralizability to the total populatioms. The implicatiori of

any differences might be that the scoring formula and the ‘4nstruicicns

to candidates concerning scoring might be inappropriate for oae¢ or
more groups. The most general coilclusion of the study is simply
that éﬁéh intergroup differen62e do not exist- In seveu at’emnts to

anu multifaceted analysis, oniy one mifior phenomenon ca Be reﬁowted:
Chicano femule omitting on GRE-V is demonstrated by grpvpsfgﬁfii

somewhat lower ability than those demonstrating similar behavior for

other groups.

Sy
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These “iudligs must be :04iidere’ reassucing in the context of
the continual con. :rm thif tests are iess - ’propriate for minority

students because tii: 'y arc» épp'oacheo in 4 diffetr-nt ddnnter by these

students. There s n9 “:oi evidencz that the minority groups here

studied were di“erent from their wajority counterparts inm any way

not explained bv ‘verail test performancv itself- Minorities score

groups.

The findings are in a sense disappointing in that they do not

indicate that test differences cam be reduced by adjustments of the

scoring and instructional techniques. it is widely believed that

rest score ditferences on measures 1ike the GRE ~are not true differ~

some adjustment in the testing situation which will reduce the score

&ifference. This study fails tc demonstrate the Sought-for change.

test configuratton may be in fact less biaSed than its critics

suggest; since in seven substudies; whose detailed and systematic

comparisons offered a large number of potential opportunities for

demonstrable differences; only two limited "quasi-successes" were
regi! .x~red.

77777 While the results are of sufficient interest to suggest follow—up
studies, they carnnot explain score differences in any practical way.

be recognized that each is a rational window on candidate behavior

but rhat there is no prior empirical work vaiidating them, upon

which the study could build: The ratioiales presented iu the report

contribute to the face vaiidity of the measures; but the Iimitations

of the instruments are clear. Such seemingly simpl~ steps as the

"recombining" of analoyy item asscciational data by averaging =
"association" strength across the two members of a response-:air are
themselves 1in need of research verification.

In spite of the limitations of the indicators, however,

there is some evidence that they are meaningfully related to the

internal item process variables of caundidates:; In the Phase

I_analyzis; this was mos. strongly indicated by the item format

effects. The P+R and P+A variables are widely used in testing; and
item format differences ftor them have been long established. But

the MnO ana the RU indicators are not So well established, and the

finding of format effects substantiates the view that these in=
dicators are sensitive to process shifts. In Phase II, the 1imited

test of the link between association ratings and item performance in

analogies attests to the <bility of the association apprcsoil to

reflect internal process. The rough associational measure seems to
have promise of value in explaicing the popularity of dictractor
cholces; the "mathematical literdey" measuré seemed ts reflect




~80-

some group differences in free response data which are process-—

orisnted. On thé whole, the measures developed for this study
seemed to "work" in the sense of ylelding differentiation and a

potential thereby for reflecting group characteristics.

to further work. The impetus here was toward an egamination of
intergroup differences in item response process. The focus was om

guessing process; and the tone and tenor of the stﬁdyrwas on the

evaluation of the existing program practices in instruction and in
scoring. But item process investigations have a valid role of their

own. There is little clear kmowledge of why aptifude measSures work,
of how they are solved. Work by Bloom and Broder (1950) and more.

recently by Stermberg (1977) is related to the current study, as is
the extensive effort to infer item solution process from item
analysis Error
work in rhe present study covers a number of facets of the GRE item

by Brigham (1930) in his book "The Study of Error." The

domain. But this very breadth necessarily leads tu constraints in
the number of any given item type which can be surveyed. The study
of truncated sentence completion items, for example, had to be based
on a very few of these items. The finding that the different groups
gave virtually equivalent evalnations of distractor potential on

this task is an intriguing one in vizw of the known group diffarences
it Success on the items themselves.. Additional work with item
component studies and sentence completions could expand the item

moierial (reduce the truncatton) to see if there 15 some critical

information level which triggers ;.ocess differences: &s matters
stand; an infersutial task seemingly as hard as the item task 1itself
is found to demArstrate virtually no group differences; while items
+.emselves show such dir erences.

1) cthere are no

processes of
to guessing;

iunic groups as these relate, implicitly,

W

ig:iificant differences in thz respouse

(2) there is one minor greup-linked differemce for Chicamo
females on Verbal material, perhaps worthy of some
further study;

(3) there is a genuine ré*ﬁﬁtiéi,ébr,un&ers;an&iﬁg,item

sclution processes, no: Mmérely those related to guessing,

through item component 5tudiés of the type embodied
in the speciil mezsurss of Phase II. Auditional work

with g :h measures is justifzeé and desirablc .
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Appendix A

 Percentages of Responses to Quantitative Items, by

Experimental Group and by Individual Response Category

Experimental Group

) i SE Black Chicano MW Black White A1l Ss
Response (N = 94) (N = 92) (N = 38) (N = 98) (N = 322)
Item 1:3 (5-6) = S o
ok _ . . . -
=3 65 52 84 94 72
3 29 ‘ 8 4 16
9 1 5 ] 0 2
4 0 & 0 0 1
Misc: 4 2 8 2 6
Omit 1 4 0 0 2
77777 Ttem 2:3 (4)-7 = B
— 89 76 92 96 88
) 4 2 0 0 2
4 y 1 3 1
-a e G) 0 0
Mise. 4 1% 5 34 7
Omit 0 6 0 0 2
Item 3:4 (6-6) = o
% ) - -- s 97 qs
o 88 70 87 97 85
3 3 20 8 3 9
18 2 ' 3 0 2
Misc. 3 1 3 0 2
omte 0 0 0 2




Re sponse
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Experimental Group

White

Chicano MW Black ‘White
(N = 38) (N = 98)

N = 92)

SE Biack
(N = 94)

A1l Ss
o = 322)

Item 4:5 (2) ~2 = - )
8" 97 76 95 99 91
~20 1 3 0 1 2
0 1 1 3 0 1
Misc. 1 12 3 0 4
Oomit 8 8 0 0 2
- ltem 5: 1/2 % 4/7 =
377 ot 4714° 79 4t 66 88 76
15/14 4 8 3 3 5
8/7 2 1 1 i
7/8 2 2 0 1
5714 1 1 0 1
579 1 0 3 0 1
Misc: 8 23 13 4 11
Omit 3 22 13 4 10
C ftem 4: -5 (=3)

15 or +15" 81 44 79 55 72
<15 10 25 11 0 11
~2 3 6 0 3 4
2 1 : 0 0 1
Misc. 3 : 5 5 5
Omi: 2 14 5 4 7
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Experimeital Groups

SE Black ‘Chicario MW Black White A1l Ss
Response (N = 934) (N = 92) (N = 38) (N = 98) (N = 322)

Item 7: V 9 = o
3 or -3 95 74 97 100 91
Misc: 4 i4 3 0 5
Omit 1 12 0 0 4
Ttem 8: V25 =
_ 4+ % . ‘ ~
50610~ 5 97 75 100 100 92
Misc. 2 13 0 0 4
Oomit 1 12 0 0
Item 9: vV 1 =
: L% . o=
1or ~1 89 73 92 93 86
0 1 0 1 3
172 0 0 2 i
Misc: i 2 5 3 2
Omit 9 16 3 i 8
Item 10: 2° = B
_* - i .
8 90 67 90 100 87
6 A 9 0 0 /
Misc. 3 12 10 0 6
Omit 2 12 0 0 4
Item 11: 3% =
% o - -
9 89 66 90 89 83
27 4 4 5 i1 7
6 3 9 0 0 3
Misc 1 ] 5 3
Omit 2 12 0 4
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Experimental Group

- SE Black Chicano MW Black White All Ss
Response (N = 94) (N = 92) (N = (N = 98) (N = 322)
- ftem 12: 1% =
1 83 63 89 91 80
4 15 22 5 9 14
Misc. 0 5 3 2
Omit 2 10 3 4
Item 13: = ’2< i ’3‘.5 = .
10 or 60/6 - -
or 30/3% 95 79 92 94 90
12 2 0 0 ' 1
Misc. 3 11 5 6
Omit 0 0 3 3
Ttem 14: If zx = 100; N =
20 ’
2000" 68 48 66 91 69
5 13 13 5 2 9
200 3 2 21 4 5
1000 3 3 3 0 2
20,000 2 0 0 2 1
Misc. 2 5 0 0 2
Oomit 9 28 5 1 12
Item 15: What is the sum of y and y + 2?
2y + z.or
2y + 3% 67 41 71 80 64
y +yor - , )
y+ (y + 2) 5 3 5 3 4
¥ ¥ 2 4 3 0 2 3
y2 3 5 0 0 2
¥+ z 3 1 0. 0 1
Misc. 7 17 11 10 12
Omiit 10 28 13 5 14
93




) SE Black  Chicano MW Black  White a1 ss
Response (N = 94) (N =92) (N = 38) (N = 98) '(Ii= 322)

. Item 16: If x = -2; then x + 5 =

3% 87 64 84 97 83
=3 3 2 3 1 2
7 3 1 3 1 2
Misc. 4 12 3 1 5
Omit 2 21 8 0 8
Item 17: The average of 1, 3 and 5 s
3 85 61 74 95 80
9 9 ' 5 0 4
4.5 3 8 A 4
2 1 1 0 0 1
Misc i 13 8 1 5
Oomit 1 17 5 0 6
 Item 18: The average of 1, 2, 3, 10 and 14 is
6" 77 45 71 89 70
30 6 2 5 0 3
15 3 2 5 3 3
5 4 1 8 0 3
8 1 1 3 3 2
3 1 3 0 0 1
4 2 1 3 0 1
Misc. 3 17 0 5 8
Omit 2 27 5 0 9




SE Black
(N = 94)

Experimental Group

Chicano MW Black White A1l Ss
N = 92) N = 38) (N = 98) (N = 322)

Item 19:

The average of 1, 2; 4; and 5 is

12

Misc.

Omit

W W W N W

53
2
3

19

23

82

Lo WU

o w O

[N

® ~N W W o

Item 20:

How many degrees are

there in a right angle?

180

Misec.

Omit

NN N

H owu o= N

52
3
11
1
1
11
21

82
10
3

W O <

Ll

90

O = O O Ww o

76

aN

L e R V3 1

vy W

Item 21:

What is the total number of
degrees of arc in a circle?

R * - - - =
360, 360%

180

29

RN,

B

10

44
14

55
26

O O un

O

. oo

11

.y
b)
<



Response

SE Black
(N = 94)
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Experimental Group

Chicaro MW Black ‘White All

(N = 92) (N = 38) (N = 98) (N =

Ttem 27:

If 106 x < 20, which of the following can be
the values of x? 5, 10, 15, 20, 25, 30

15

5

10

5, 10, 15
Misc.
omit

63
11

16

38 7 89 65
in.

[Co I S REe \ R =

o oI o N
L. w N D W
no

.
(e
wn

Ttem 28:

If -2 < y, which of the following can
be values of y? -4; =2; =1, 0; 1. 2; 4

Misc.
omit

N

~NND W

21

25 32 70 42
16 10 11
16 '
;

wi N W
S
W W o

N
o W
=W

O
[e) NI

13 24

=~
[o0]]
o0

Ttem 29:

1f z < =3, which of the following canm be
values of 2? =6, =3, =1, 0, 1, 3, 6

-1, 0; 1,
:65 :3,, :.i
Misc.

Criit

Q. Ut W

L SN e X

23

(o))
LW 0w o

36 79 60

N

w
- W
W N

48 13 11 26

[N}
S
s,
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Appendix B

Instrument Used to Collect Supplementary Data (Phase II)

NA® e SCECOL_

T i -

ZA-XAROUND LNe ORMATION
In order to maks the best use oI tie sxperimental datd, te will mesa to
havs toe background informaticn réguested in the mext four questic=s. You
zay, However, léave any questioos wuanswered that jou wish.

Vs your answers by cifclifiy *Be appropriate mimber for each guastion.

i Please indicata youxr g9ex

-r

1. Mala

2. Femals ‘
5. What i3 your preseut educational status?

1. Freabman 4. Semior

2. Soghomore 5. Ouwer (Specify) —————

3. Juziox -~
c Which Bést daderives your major field of study?
1. Humamities (Art, Tagiish, languages, philosopky, etc.)
5. Social Sciences (FTducation, histcry, govesrment, law,
pSychology, etcs)
3. Biological Sciences (igzicaliure, biclogy, forestTy, herme
ecomomics, miraing, etc.)
L. Thysical Scieucas (Mathematics; paysics, chemistry, engineering,
compater sciemcas, etc.)
D: whan did you 1ast attend high sckool om at least 3 $alf-tiza 5asis?
1. Ome to thrse ysars ago

2. TFour to six years ago
3. Seven to nine years axo
f;';'._ Tan cr DOT2 Feals asv

froed |
[im ]
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WORD ASSOCTATIONS MEASURE

Diree:ieas1 For each word giveu tn capical isttars; yog are to judge vhich

of the five following words 13 wost closely associarted or relared to_it;

apd indicare thils by circliog the 5 in cthe appropriate row. Simglarly,

you are to circle the 4 for the word that is nextc-most related, 2R7d sO ou.
Look at the example:

— ———
Example S
, Leasc _ Yost
' RICH Related Relatad
a. calemdar 23585
b. cucumber 1 208 5
e paor 121388
d. sound 183 4 s
e. wealthy L 2 §_i:)_§

The words "paor" aad "Wealr:hy" would cote rat:her quic*d;y to mind for mose of

us, when given the word "rich:" Those feeling that "poor” is the wost

closely related would circle cﬁe 5 for that word. Others might teverse :he

order between paor“ and "gealrhy." They would circle the 5 fox "vealthy"
and the A for '"poor." There are likely to be a lot of ind_vidual dffferences

in matking thHe ocher thrae ralationshipd. '"Cuecimber' cad be rslzted in the

sense of rich food, "sound” ia the sense of high fidelity, amd "caendar”

ig the sepse that, for example, the "rich” may be though as being 3 slave

to ciock aud calendar:
. when you are racdsg the lavel of relatedness of ezch set of Words,
please keep tlese points in adnd:
1. There are oo right Or WrONg answers.

2 Circle one number :or eaea—vord. Ir you dou't uow che 2eaniug

tha level of relaredness:

3. FoT each set of five words, use each laeval of relatadness only
once. '"Toss a coia" when there is a cie.

4. Redember that 1 fzclcates least relatad; anc that 3 iadicacas
o3t ralaced.

N
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WORD ASSOCIATIONS MEASURE
A. SONG Least ~ Mpost 3. SKUNR _Least _ ¥ost
Relacad Related Related Related
1. score L2 3 4 5 6. camel L2 3% S
2. iostrument 1 2 3 4 3 7. 'p"o'i:’cﬁ'p’iﬁé 123 4& 5
3. solo 12 34 S 8. lion 1234 5
4. benediction 12 3 4 35 9: cat L2 3% S
5. suit 1234 5 10. hound 123 4 5
, C. WATER p. IDEA
11. cloud 12 3 16. thought 123 4 5
12. power 1234 5 17. play 1234 5
13. matter 12 34 5 18. cheory X2 3 i 3
14, aunciques 1234 5 19. dreas 12354 5
15. valuables 1234 5 20:. actemcion 1234 3
E: HISTORIAN F. OBSESSION
21. skeptic 123 4% 5 26. emotion 1 2 314 S
22. logician 1234 3 27. auchor 12 3 & %
23. politician L2 34 5 25, experimemtation @ 2 3 4 S
24. archaeologist 1 2 3 4 35 29. thought 12 3 % S5
35, stacistician L 2 3 4 3 30. vigil 1.2 3 & 5
G. CONFTIDENCE H. SCENT
31. simpiicicy 12 3 4 5 36. hump 12 3 4 3
32. economy 123z 5 37, quiil L2 3 4 5
33. conscience 1 2 34 35 38. oxane 12 3 4% 3
34; fear 123 4 5 39. whisker t 2 3 4 3
35. peace 123 4 5 40: ear L 23 4 3

Please zo on to the next osaze.
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4
WORD ASSOCIATIONS MEASURE
I. SUPPLICATT Least  Most J. REPERTOIRE _Least Most
Related Relaced Related Ralaved
41. {ingratiace 12 34 5 46. melody 12 324 3
42. requesc 12 34 S 47. artist 12 3 4 5
43. dewand 12 3% 5 48. chorus 12364 5
44. peruse 1234 S 49. zhurch L1 2 3 & 3
45. entreat 1234 5 50. wardrcbe 123 4 5
X. CISTERN L. HUMBLE %
51. shower 12 348 5 56. thankZul 12354 5
53. official x 34 3 57. solution 12 34 5
53. sciedce 1234 5 S8. paremptory 123 & 5
54. museum 12 3 & > S9. cursory 1234 5
55. vault 1234 5 60. aggrassive L1234 S
M. ODITM N. ANACHRONISM
1. amusement 1234 5 66. atheism L2 3 4 5
62. loachiug i3 34 3 67. fallacy 1234 3
63. oortificacics L 2 3 & S 68: propaganda 12 3% 5
4. ingratitude 12 3 4 5 69. artiifact 12 3 ¢& 5
65. envy 12 3 & 5 70. cricerion 12 3 4 5
U. DITFIDENT - P. INVIDIOUS
71. affiuenc 12 3 & 5 76. droll i 2 3 & 5
72. profligate 123 4 3 77. winsome L2 33 5
73. cunniog i 2 34 5 78. pious 12 3 4 5
74. antagomistic L 2 3 & 3 79. benign 12 3 4 5
5. wribund 12 3 4 5 8G. unpréteacious L1 2 3 X 3

STCP. Make sure you hzve circled a number Ior each werd, and

tbat Sor each set of 5 words, you tave used all 5 levels of

105

relztedness.
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USING CONTEXTUAL CLUES

Directions. In each of the next questions, you are given part of a
sentence, with a blank where s word has been removed, and a lisc of five
words. You are to circle the 5 for the word that is mpst iikely to
belong in the blanmk, the & for the word that is next-mosc likely; and

S0 on.

. Be sure to circla a different number for each wozd. 'Toss a coim"
wiend thete is 3 tie.
Remember that 1 indicates the least likely substiltution, and that

Example: , -
, , Least Most
. . . dccelerate the - 1ikely lixely
of soil nutriegts . . .
x: deplecion 1 2 3 o«
B. erosico i 2 (:) 1A 5
C. cultivation : 1 3 & s
D. fertilization @ 2 3 & s
£. comservation 1 2 3 @) s
, A. . « . growch is oot a
Z procass for all people . . .
1. wiform 1 2 3 4 5
2.  healthy T 2 3 4 5
3. uwique 1 2 3 4 5
4. ai.vle L 2 3 & 5
S. progressive 1 2 3 A 5
., 3. . .. problems that are difficulc
P toddy may become
Comorrow . . .
6. inmsoluble 1 2 3 4 5
7. manageable 1 2 3 4 5
8: disutpaced 1 2 3 4 3
9. prominent T 2 3 4 5
ié. ?itii i é 3 - S

Please zo on to thHe next page.
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Using Codtexcual Clues

- Least . Most
€. : . . pervasive feature o: likely tikaily
human intellect is its
—— - ————capacirty.
11: fioite 1 2 3 4 5
12. inadequite i 2 3 4 5
13. rematkahle 1 2 3 4 5
14. boundless - 2 3 4 5
15. lioited 1 2 3 4 5
D. . . . geese _
go territorial behavior.
16. identify 1 2 3 A 5
17. merit 1.2 3 4 5
18, divulge 1 2 3 4 5
19. accepc 1 2 3 4 5
20. wmanifest 1 2 3 & 5
E: : : : he was famous for his
and
trresponsible behavior . .
21. bizarre i 2 3 4 5
22. penurious 1 2 3 4 5
23. cavalier 1 2 3 4 5
24. obsequious 1 2 3 4 5
25. licencious 1 2 3 4 5

STCP. Make sure you hive circled a rumber for each word, and
th

Hat for each set of 5 words, you have used all S t=Vets of
likelihood.
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7
RRCOGNITION VOCABULARY
birections: Rate sach word given below on the seven-potnt scale that is
provided. A rating of 1 indleates words that you least recognize.. Tt
should be used for wordy Wity which you ars completaly unfamiliar. & _
rating of 7 indicates words with which you are very famdliar, and have no
doubt regaFding their meaning. The middle rating, L , indicates words
that you would probably understand in context, but ire doubtful when the
word appears alone.
fe sure to circls s nwiber for each word.
. Hemember that _1_ indicates words you least recoguize, and 1 indlcatas
words you most readily recoguize.
tgs ill sevan values, to indicate different degrees of word kmowledge.
Least Most
, ) Racognition Recognition
1. abrasiveness 1 2 3 4 5 6 7
2. accomplish 1 2 3 4 5 6 7
3: acridmess 1 2 3 4 5 6 7
4: dllaviate 1 2 3 4 5 6 7
5. anachronism 1 2 3 /A 5 6 7
6. analyze 1 2 3 4 5 6 7
7. aparchy 1 2 3 & 5 6 7
8. antecadaat 1 2 3 4 5 6 7
§. apprehead 1 2 3 4 5 6 7
10. ciscern 1 2 3 & 5 6 7
11. clarisy 1 2 3 4 5 6 7
12. coneiliate 1 2 3 4 5 6 7
13. confidence 1 2 3 4 s 6 7
14. confuse 1 2 3 4 5 6 7
15, corroborata 1 2 3 4 5 6 7

Flease 20 of to the zext page.







18.
19.
20.

21:
22.

26.
27.
28,
29:
30.

31.
32;
33
3%.
35,

36.
37:
38.
39.
40,

41,
42,
43,
44,
45,

dtffidenc
discourage
dispute
distort

doubt
ecclesiastical
estrange
exigencies

expedience

flutldity
habitual
heinous
hiatuses
historian

hominid
humble
hyperboles
idea
inauguraricns
irncommadities
incomprehensibie
implement
incensify
invidiocus
involomtary
negotiate
obsassion

pardonable
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Racognition Vocabulary

Least - ,
1 2 3 A
1 2 3 5
1 2 3 4
1 2 3 A
1 2 3 A
1 2 3 5
1 2 3 A
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 A
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
i 2 3 4
1 2 3 4
1 2 3 4
1 2 3 &
1 2 3 A
1 2 3 4
1 2 3 A
1 2 3 %
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4

103

w»v W b i L Wb L b

w Wl

L L b n

w» L wn

v W W\ o U i U o e [V RV )

i

o v OV

[« VR« 91

o

RN

' N

N O

B O Qv

N

(o NI « - SR « (R @ Y

(= JTCI < ) MO ¢ S o Y

(o)1}

oM Qv v Gy O

Vost

Y I B NN NN

NN N

~

~N N N

~NN N s

NN~ ~

~~b

NN~

~b ~b



56.
57.
58.
59
60.

paucity
placatce
plenim
profanity
progenitorship

proliferation
promuigate
reciprocate
repertoire

restore

retard
scent
secular

sell
skunk

soug
suppress
surfeit
temporality

tanacity
mmcontrollable
vacuum

water

STO?.

Least : - . M
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 A
1 2 3 & 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 & 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
i 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 & 5 6
i 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6
1 2 3 4 5 6

1io

. DB TRV RN 4

NN N Y

NN NN -

NN N e,

NN NN

word.
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QUANTITATIVE MEASURE

i: Answer the Ffollowing questions; by filling in the blanks.

1.
2.
3.
4
13.
1s.
16:
17.
18.
19.
20.
21

3(5-6)
38)=7
4(6-6)
5(2)-2

:

5. 1/2 x 477
6. =5(=3)

L]

H‘

(<%

(%]
[]

|

————————

———————————

—————————
-

5

£
o)
[}
H‘
(o}
.
174
[

I x
7

of

x
3

"

What is the sum of y and y + 22 -

If x = -2, chen x + 5 =

The
The
The

How

average of I, 3; and 5 is

average of 1, 2, 3, 10, and 14 is
average of 1, 2, 4, and 5 is

many degrees are there in a right angle?

what 1S the total number of degrees of arc in 4 circle?

eac.

22

24.

3. Apswer the following queations by circling the ome corract anmswer to

Which of tke following is 23, For the figure shown,

a set of consecutive integers?’

1.
2.
3.

Which of the following iS an iscsoles triangle? g

L.

which of the following
) o 18 true? ET P
1.1 and 1.
1.2 and 1.
1.3 and %:

oW N e
2 a8
o)
>

12 and 14
13 and 15

N
v B
=
gl
o
[
[

&~

(V]
[o)]]
.

-
<1

A 4, D
B 5. E '

A b
A 8 C D E

Pleagse zo on o the next page.
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1o the coordicate System shown, which poiat has the coordinates

2, 37

1. a ,

2. B 51

. %1 e

3¢ 3- T

4 D z+ 9

5. E . a’'7 B E
3 -2 ¢ z 3 % 5 g

If there ace 3 men, 2 women, and 1 child im a group, what 1s the
ratio of men to women?

. 372

. 5

&

1. 2/3
2. 576
3. 1

N W\

Answer the following questions by circling all the correct amswers
for each.

27. If 10< 3 <20, whick of the followimg can be values of x?

5 10 15 20 25, 30
28. If -2 <y, which cf the following can be values of y?
<4, =2, ~1, 0, 1, 2, & '
39. 1f z <-3; which of the following can be values of z?
-6; =3, -1, 0, 1; 3, 6
STOS. Check your answers to the auantitg;;vgftkg§§§gg§: Then

close your test boocklet and await furither instructicnss

11'



Appendix B: Judges' instructions for rating analogy qiﬁéicés o
on their shared relationships with the item pair.

In each of the following questions, a related pair of words of phrases

1§ followed by five lettered pairs of words or phrases. Select the
lettered pair which best expresses a relationship simtlar to that
expressed in the original pair; and mark a rating of 5 for that choice:
Then select the lettered pair which is next best in expressing a
relationship similar to that expressed in the original palr, and mark

tt with a 4, and so on. Do not allow ties. LE two cholces are very
similar ir your judgment, give them different ratiugs, but note marginaliy
that the two were very closa.

To facilitare subserient discussion and resolution of differences in
ratings, it would be helpful to have brief relational stataments indica-
ting the educed relatiouship for each choice palr that was compared to
relationships {4 the stem pair.

Relational statements;

EXAMPLE coumen ts . _

REQUEST: ENTREAT ::
(A) control : explode
(B) admire : idolize
(C) borrow : steal
(D) repeat : plead
(E) cancel : imvalidate
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